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WEDNESDAY,  MARCH  1,  1995 

U.S.  Senate, 
Subcommittee  on  Science,  Technology,  and  Space 
Committee  on  Commerce,  Science,  and  Transportation, 

Washington,  DC. 
The  committee  met,  pursuant  to  notice,  at  9:33  a.m.,  in  room  SR- 
253,  Russell  Senate  Office  Building,  Hon.  Conrad  Burns,  chairman 
of  the  subcommittee,  presiding. 

Staff  members  assigned  to  this  hearing:  Louis  C.  Whitsett,  staff 
counsel,  and  Timothy  B.  Kyger,  professional  staff  member;  and 
Patrick  H.  Windham,  minority  senior  professional  staff. 

OPENING  STATEMENT  OF  SENATOR  BURNS 

Senator  Burns.  We  will  call  this  hearing  to  order. 

Thank  you  for  your  patience  this  morning.  I  am  sorry.  I  am  just 
a  little  bit  late.  It  seems  as  though  we  do  not  have  enough  to  do 
up  here  right  now.  When  you  look  at  the  calendar,  it  is  mind  bog- 
gling how  we  are  going  to  get  all  the  territory  covered  in  this  next 
30  days. 

First  of  all,  I  want  to  welcome  Mr.  Dan  Groldin,  who  is  the  direc- 
tor of  NASA,  and  Frank  Weaver,  from  the  Department  of  Transpor- 
tation, and  all  you  folks  from  the  Department  of  Commerce,  the 
witnesses  who  are  here  today,  on  this  hearing  on  NASA's  $14.3  bil- 
lion budget  request,  and  the  commercial  space  activities  at  the 
Transportation  and  Commerce  Departments. 

With  the  increase  in  pressure  of  budgets — of  course,  these  are 
not  easy  times  for  NASA.  We  have  to  make  some  hard  choices. 

But  under  the  administrator,  Mr.  Goldin,  under  your  bold  leader- 
ship, NASA  appears  to  be  ready  to  make  those  choices. 

For  the  second  straight  year,  the  NASA  budget  request  asks  for 
less  money  than  previous  year's  funding  level.  Equally  significant, 
this  budget  request  calls  for  $5  billion  in  cuts  over  the  next  5  years. 

Now,  here  in  Congress  we're  struggling  to  reduce  the  deficit  so 
NASA's  willingness  to  tighten  its  belt  is  really  good  news. 

However,  in  cutting  the  costs,  we  do  not  want  to  jeopardize  some 
very,  very  important  parts  of  NASA,  and  one  of  those  would  be 
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safety,  or  lose  the  significant  content  of  the  mission.  NASA  still  has 
the  responsibility  to  carry  out  its  core  missions  in  space  explo- 
ration, in  space  science,  aeronautics,  and,  of  course,  other  areas. 

To  achieve  $5  billion  in  budget  reductions,  NASA  will  truly  need 
to  reinvent  itself  It  will  have  to  pare  down  its  civil  servant  and 
contractor  work  force,  close  unnecessary  facilities,  eliminate  redun- 
dant activities,  and  develop  more  efficient  operations. 

Just  nibbling  around  the  margins  will  not  be  enough.  A  radical 
restructuring  of  NASA  will  probably  be  required,  and,  in  fact,  I  un- 
derstand that  an  internal  NASA  study  appears  to  be  moving  to- 
ward that  conclusion. 

We  may  have  to  face  the  harsh  economic  and  political  reality 
that  the  present  structure  of  12  NASA-supported  field  centers  in 
their  current  configuration  may  be  outmoded,  and  the  need  may  be 
for  change. 

It  may  mean  employing  more  efficient  management  systems.  I  do 
not  have  all  the  answers,  but  we  must  place  all  the  reasonable  op- 
tions on  the  table  to  permit  thoughtful  consideration  by  not  only 
NASA,  but  the  policymakers  here  on  the  Hill. 

I  must  emphasize,  though,  that  this  latest  round  of  cuts  takes 
NASA  right  down  to  the  bone.  To  cut  further  without  sacrificing 
safety  would  require  canceling  programs. 

We  cannot  sacrifice  safety,  and  I  cannot  emphasize  that  enough. 
I  am  hopeful  that  it  will  not  be  necessary,  and  that  we  could  pro- 
ceed with  completing  the  programs  in  the  current  plan  of  oper- 
ation. 

In  reviewing  NASA's  1996  budget,  it  does  appear  that  the  agency 
has  cut  costs  without  sacrificing  content,  but  there  is  still  a  $4  bil- 
lion problem  in  the  years  of  1997  through  the  year  2000.  That  has 
not  been  resolved  yet. 

Hopefully,  this  problem  can  be  resolved  without  cutting  major 
programs  or  without  having  a  delay  in  starting  some  very  impor- 
tant programs  that  are  on  the  drawing  boards  now,  like  the  reus- 
able launch  vehicle  effort,  which  is  aimed  to  eventually  build  a  re- 
placement for  the  decades-old  space  shuttle. 

Nevertheless,  I  am  disappointed  that  NASA  did  not  request  the 
money  for  new  wind  tunnels.  We  understand  what  the  problem  is 
there.  Because  the  wind  tunnel  money,  I  think,  was  not  included, 
the  $400  million  already  appropriated  last  year  for  that  purpose 
cannot  be  released. 

The  U.S.  commercial  aircraft  industry  is  one  of  the  remaining  in- 
dustries in  this  country  in  which  we  have  a  very,  very  positive  bal- 
ance of  trade. 

If  we  are  to  maintain  the  preeminence  of  the  United  States  in 
aerospace,  we  must  build  the  research  infrastructure  to  test  the 
next-generation  aircraft. 

Without  wind  tunnels,  U.S.  aircraft  manufacturers  will  have  to 
go  to  Europe  to  do  their  testing,  and  I  think  we  can  agree  that  that 
just  does  not  do  a  lot  for  our  position  of  competition  in  the  U.S.  in- 
dustrial world. 

I  also  note  that  the  space  station  receives  full  funding.  For  many 
people,  NASA's  success  is  measured  by  the  progress  of  its  $30  bil- 
lion space  station  program.  It  is  not  surprising  given  that  the  space 


station  is  easily  NASA's  most  expensive  and  highly  publicized 
project. 

I  personally  believe  in  the  space  station,  because  if  past  space 
missions  are  any  indication,  it  will  lead  to  greater  understanding 
of  the  fundamental  physics,  chemistry,  and  biological  processes, 
and  generate  new  scientific  and  technological  breakthroughs, 
things  that  we  take  for  granted,  like  the  new  direct  television  sat- 
ellite technology  that  we're  enjoying  now,  even  insulin  pumps, 
microcomputers,  are  all  direct  results  of  the  NASA  space  mission. 

While  I  support  the  space  station,  its  reliance  on  Russian  partici- 
pation obviously  raises  some  very  serious  concerns. 

I  fully  acknowledge  Russia's  skill  and  experience  gained  from 
many  years  of  operating  a  series  of  space  stations,  including  the 
current  space  station,  Mir,  but  I  am  also  concerned  about  the  pro- 
gram's dependence  on  Russian  launches,  hardware,  infrastructure, 
and  personnel. 

Congressional  supporters  of  the  space  station  would  like  some  as- 
surance that  if  the  Russians  are  forced  to  pull  out,  for  whatever 
reason,  the  space  station  program  would  still  be  able  to  remain  on 
track. 

With  regard  to  the  initiative  aimed  at  replacing  the  shuttle,  it  is 
long  overdue.  NASA's  shuttle  orbiters  use  1970's  technology  that  is 
less  advanced  than  that  of  your  average  commercial  airplane. 
Moreover,  it  costs  over  $400  million  per  launch  to  fly. 

NASA's  reusable  launch  vehicle  is  a  praiseworthy  attempt  to 
bring  the  shuttle  program  into  the  new  high-tech  age.  Most  signifi- 
cant, however,  is  the  fact  that  NASA  is  stressing  industry  partici- 
pation for  the  construction  of  any  new  test  or  operational  vehicle. 

This  approach  should  both  reduce  the  cost  to  the  taxpayer  and 
ensure  the  development  of  a  vehicle  relevant  to  the  aerospace  in- 
dustry's needs. 

We  also  need  to  consider  the  improvements  in  our  present  shut- 
tle program.  Aside  from  NASA's  ongoing  activities  to  improve  the 
shuttle  orbiters,  I'm  very  interested  in  the  idea  of  placing  the  shut- 
tle program  under  one  contractor,  a  move  that  could  reduce  the  bu- 
reaucracy and  trim  the  costs  by  ten  to  twenty  percent,  and  the  var- 
ious privatization  proposals  that  are  now  being  debated. 

One  point  that  we  need  to  stress  is  that  NASA  programs  must 
be  relevant  to  the  needs  of  the  taxpayers  that  fund  them.  NASA 
should  touch  the  lives  of  all  Americans,  not  just  the  ones  living  in 
those  areas  where  NASA  facilities  are  located. 

For  this  reason,  we  must  give  proper  attention  to  NASA's  activi- 
ties like  the  space  grant  programs  and  EPSCOR  programs  that 
help  fund  important  research  at  many  colleges  in  rural  states,  like 
my  state  of  Montana. 

Also,  I'd  like  to  stress  the  importance  of  NASA's  education,  out- 
reach, and  technology  transfer  programs  for  rural  America. 

Finallv,  I  am  also  looking  forward  to  the  testimony  of  the  Depart- 
ment of  Transportation  and  the  Department  of  Commerce  wit- 
nesses about  commercial  space  industry.  The  global  markets  for  re- 
mote sensing  satellites,  communication  satellites,  and  commercial 
launches  have  unlimited  potential. 

Rural  states  like  Montana  have  a  special  interest  in  communica- 
tion satellites  dedicated  to  wireless  communications.  Wireless  tech- 


nology  will  give  our  rural  states  access  to  health  care,  education, 
and  other  applications,  and,  of  course,  it  will  play  a  huge  role,  I  be- 
lieve, in  the  information  highway,  without  the  need  to  spend  bil- 
lions on  new  wired  infrastructure. 

So  let  me  again  welcome  our  distinguished  panel  this  morning. 
The  subcommittee  looks  forward  to  taking  their  testimony. 

[The  prepared  statement  of  Senator  Burns  follows:] 

Prepared  Statement  of  Senator  Burns 

Let  me  welcome  everyone  to  our  hearing  today  on  NASA's  $14.3  billion  budget 
request  and  the  commercial  space  activities  at  the  Transportation  and  Commerce 
Departments.  With  the  increasing  pressure  to  cut  budgets,  these  are  hard  times  for 
NASA  and  hard  choices  must  be  made.  But  under  Administrator  Dan  Goldin's  bold 
leadership,  NASA  appears  ready  to  make  those  choices. 

For  the  second  straight  year,  the  NASA  budget  request  asks  for  less  money  than 
the  previous  year's  funding  level.  Equally  significant,  this  budget  request  calls  for 
$5  billion  in  cuts  over  the  next  five  years.  Here  in  Congress,  we  are  struggling  to 
reduce  the  federal  deficit,  so  NASA's  willingness  to  tighten  its  belt  is  good  news. 
However,  in  cutting  costs,  we  do  not  want  to  jeopardize  safety  or  lose  significant 
content.  NASA  still  has  a  responsibility  to  carry  out  its  core  missions  in  space  explo- 
ration, space  science,  aeronautics,  and  other  areas. 

To  achieve  $5  billion  in  budget  reductions,  NASA  will  truly  need  to  "reinvent  it- 
self." It  will  have  to  pare  down  its  civil  servant  and  contractor  work  force,  close  un- 
necessary or  consolidation  facilities,  eliminate  redundant  activities,  and  develop 
more  efficient  operations.  Just  nibbling  at  the  margins  will  not  be  enough.  A  radical 
restructuring  of  NASA  is  probably  required  and,  in  fact,  I  understand  that  an  inter- 
nal NASA  study  appears  to  be  moving  towards  that  conclusion. 

We  may  have  to  face  the  harsh  economic  and  political  reality  that  the  present 
structure  of  12  NASA  supported  field  centers  in  their  current  configuration  may  be 
outmoded  and  need  to  change.  It  may  mean  employing  more  efficient  management 
systems.  I  do  not  have  all  the  answers,  but  we  must  place  all  reasonable  options 
on  the  table  for  thoughtful  consideration  by  policy  makers. 

I  must  emphasize,  though,  that  this  latest  round  of  cuts  takes  NASA  "down  to 
the  bone."  To  cut  further,  without  sacrificing  safety,  would  require  canceling  pro- 
grams. We  cannot  sacrifice  safety!  I  am  hopeful  that  will  not  be  necessary,  and  that 
we  can  proceed  with  completing  the  programs  in  the  current  operating  plan. 

In  reviewing  NASA's  FY96  budget,  it  does  appear  that  the  agency  nas  cut  costs 
without  sacrificing  content,  but  there  is  still  a  $4  billion  problem  in  the  years  1997- 
2000  unresolved.  Hopefully,  this  problem  can  be  resolved  without  cutting  major  pro- 
grams or  without  having  to  delay  starting  some  very  important  new  programs  like 
the  Reusable  Launch  Vehicle  effort,  which  is  aimed  at  eventually  building  a  replace- 
ment for  the  decades-old  Space  Shuttle. 

Nevertheless,  I  am  disappointed  that  NASA  did  not  request  money  for  new  wind 
tunnels.  Because  the  wind  tunnel  money  was  not  included,  the  $400  million  already 
appropriated  last  year  for  that  purpose  cannot  be  released.  The  U.S.  commercial  air- 
craft industry  is  one  of  the  only  remaining  industries  with  a  positive  balance  of 
trade.  If  we  are  to  maintain  U.S.  preeminence  in  aerospace,  we  must  build  the  re- 
search infrastructure  to  test  our  next-generation  aircraft.  Without  the  wind  tunnels, 
U.S.  aircraft  manufacturers  will  have  to  go  to  Europe  to  do  their  testing.  We  can 
all  agree  that  this  situation  does  not  bode  well  for  U.S.  industrial  competitiveness. 

I  also  note  that  Space  Station  receives  full  funding.  For  many  people,  NASA's  suc- 
cess is  measured  by  the  progress  of  the  $30  billion  Space  Station  program.  This  is 
not  surprising  given  that  Space  Station  is  easily  NASA's  most  expensive  and  highly 
publicized  project.  I  personally  believe  in  Space  Station  because,  if  past  space  mis- 
sions are  any  indication,  it  will  lead  to  a  greater  understanding  of  fundamental 
f)hysics,  chemistry,  and  biological  processes  and  generate  new  scientific  and  techno- 
ogical  breakthroughs.  Things  we  take  for  granted  like  the  new  "Direct  TV  satellite 
technology,  insulin  pumps,  and  microcomputers  are  all  the  direct  result  of  NASA's 
space  missions. 

While  I  support  Space  Station,  its  reliance  on  Russian  participation  obviously 
raises  some  serious  concerns.  I  fully  acknowledge  Russia's  skill  and  experience 
gained  from  manv  years  of  operating  a  series  of  space  stations,  including  its  current 
spacecraft,  "Mir.'  But  I  am  also  concerned  about  the  program's  dependence  on  Rus- 
sian launches,  hardware,  infrastructure,  and  personnel.  Congressional  supporters  of 
Space  Station  would  like  some  assurance  that,  if  the  Russians  are  forced  to  pull 


out — for  whatever  reason — the  Space  Station  program  would  still  be  able  to  remain 
on  track. 

With  regard  to  the  initiative  aimed  at  replacing  the  Shuttle,  it  is  long  overdue. 
NASA's  Shuttle  orbiters  use  1970s  technology  that  is  less  advanced  than  that  of 
your  average  commercial  airplane.  Moreover,  it  costs  over  $400  million  per  launch 
to  fly.  NASA's  Reusable  Launch  Vehicle  is  a  praiseworthy  attempt  to  bring  the 
Shuttle  program  into  our  new  high-tech  age.  Most  significant,  however,  is  the  fact 
that  NASA  is  stressing  industry  participation  in  the  construction  of  any  new  test 
or  operational  vehicle.  This  approach  should  both  reduce  the  cost  to  the  taxpayer 
and  insure  the  development  of  a  vehicle  relevant  to  the  aerospace  industry's  needs. 

We  also  need  to  consider  improvements  in  our  present  Shuttle  program.  Aside 
from  NASA's  ongoing  activities  to  improve  the  Shuttle  orbiters,  I  am  very  interested 
in  the  idea  of  placing  the  Shuttle  program  under  one  contractor — a  move  that  could 
reduce  the  bureaucracy  and  trim  costs  by  10  to  20  percent — and  the  various  privat- 
ization proposals  that  are  being  debated. 

One  point  that  we  need  to  stress  is  that  NASA  programs  must  be  relevant  to  the 
needs  of  the  taxpayers  that  fund  them.  NASA  should  touch  the  lives  of  all  Ameri- 
cans not  just  those  living  in  areas  with  NASA  facilities.  For  this  reason,  we  must 
giye  proper  attention  to  NASA  activities  like  the  Space  Grant  program  and 
^PSCOR" — programs  that  help  fund  important  research  at  many  colleges  in  rural 
states  like  Montana.  Also,  I  would  like  to  stress  the  importance  of  NASA's  edu- 
cation, outreach,  and  technology  transfer  programs  for  rural  states. 

Finally,  I  am  also  looking  lorward  to  tne  testimony  from  our  DoT  and  DoC  wit- 
nesses about  the  commercial  space  industry.  The  global  markets  for  remote  sensing 
satellites,  communications  satellites,  and  commercial  launches  have  unlimited  po- 
tential. Rural  states  like  Montana  have  a  special  interest  in  the  communications 
satellites  dedicated  to  "wireless"  communications.  Wireless  technology  will  give  our 
rural  states  access  to  the  health  care,  educational,  and  other  applications  of  the  "in- 
formation superhighway"  without  the  need  to  spend  billions  on  brand-new  "wired" 
infrastructure. 

Let  me  again  welcome  our  distinguished  panel  of  witnesses  to  the  Subcommittee 
and  I  look  forward  to  hearing  their  testimony. 

I  will  say  that  when  we  go  through  the  reauthorization  process, 
that  any  testimony  that  you  would  like  to  be  made  part  of  the 
record,  we  will  hold  that  record  open  until  all  your  information  is 
complete. 

So  I  thank  you  for  coming  this  morning.  I  recognize  Senator 
Hutchison.  She  has  a  statement  at  this  time. 

STATEMENT  OF  SENATOR  HUTCHISON 

Senator  Hutchison,  Thank  vou,  Mr.  Chairman. 

Let  me  just  say  that  I  had  the  privilege  last  week  to  go  to  NASA 
with  Mr.  Goldin  and  look  at  some  of  tne  new  programs  and  see 
what  is  being  done,  and  really  put  in  perspective  the  importance 
of  these  science  projects  for  future  technology,  future  industries,  fu- 
ture jobs  in  this  country. 

There  is  no  doubt  that  Mr.  Goldin  is  doing  everything  possible 
to  keep  the  programs  and  run  the  operation  in  a  lean  and  mean 
way,  or  kinder  or  gentler,  I  don't  know,  but  it  seems  like  it's  get- 
ting leaner  by  the  day. 

I  think  we  have  to  continue  to  put  the  long-term  vision  in  our 
equation.  Sometimes  I  think  in  our  efforts  to  cut  the  budget,  we 
look  at  the  size  of  a  project  rather  than  the  importance  of  a  project. 

Our  big  science  research  budget  used  to  be  over  5  percent  of  the 
Federal  budget.  Today  it's  less  than  2  percent.  That  is  going  to  take 
a  toll  on  the  long  term  in  this  country. 

So  I  hope  that  today  in  your  testimony  that  you  will  talk  about 
what  you  are  doing,  but  also  how  you  are  working  within  the  con- 
straints of  lower  budgets,  and  how  you  are  trying  to  handle  the 
programs  without  cutting  out  any  specific  program  that  has  merit. 


So  I  know  it  is  a  challenge.  I  appreciate  the  visit  last  week.  Mr. 
Chairman,  we  are  looking  forward  to  your  coming  NASA  as  well, 
because  I  think  you  will  also  really  see  firsthand  what  we  are  doing 
to  stay  in  the  forefront  of  technology  and  science  in  this  country, 
if  you  could  come  and  visit  us. 

Senator  Burns.  Well,  we  hope  to  make  the  trip  pretty  quick,  that 
is,  when  the  load  lightens  up  here.  I  do  not  know  when  that  is 
going  to  be. 

Senator  Hutchison.  Tell  me,  when  do  we  start  having  fun,  Mr. 
Chairman. 

Senator  Burns.  Yes.  That  is  right. 

Director  Goldin,  good  morning  to  you.  Thank  you  for  coming  this 
morning. 

Welcome,  Dr.  Cordova  and  Mr.  Peterson.  We  look  forward  to  your 
testimony,  and  we  will  turn  the  microphone  over  to  you.  Thank  you 
for  coming. 

Prepared  Statement  of  Senator  Hollings 

This  morning's  hearing  comes  at  a  critical  point  in  the  history  of  the  U.S.  space 
program.  NASA  has  great  ambitions  but  less  and  less  funding.  It  is  not  clear  that 
it  can  accomplish  all  that  it  wishes. 

Moreover,  all  Federal  programs  deserve  scrutiny  in  this  new  era  of  constrained 
Federal  budgets,  intense  global  economic  competition,  and  no  Cold  War.  We  must 
focus  limited  resources  on  top  priorities.  And  as  in  all  other  areas  of  government, 
we  must  ask  whether  our  aeronautics  and  space  activities  truly  meet  today's  na- 
tional needs.  Are  NASA  program's  focused  enough  on  long-term  support  for  the  eco- 
nomically vital  aircraft  industry?  What  is  the  best  way  for  the  Federal  Government 
to  work  with  American  companies  to  lower  costs  in  commercial  space  activities? 
What  is  the  appropriate  role  of  human  space  flight  in  the  post-Code  War  world? 
These  are  questions  Congress  now  faces. 

I  am  pleased  that  the  Science  Subcommittee  is  holding  today's  hearing.  I  look  for- 
ward to  reviewing  the  testimony,  and  look  forward  to  continuing  to  discuss  these 
issues  with  my  colleagues. 

STATEMENT  OF  DANIEL  S.  GOLDIN,  ADMINISTRATOR,  NA- 
TIONAL AERONAUTICS  AND  SPACE  ADMINISTRATION;  AC- 
COMPANIED BY  DR.  FRANCE  CORDOVA,  CHIEF  SCIENTIST; 
MALCOLM  PETERSON,  DEPUTY  COMPTROLLER;  AND 
CHARLES  KENNEL,  ASSOCIATE  ADMINISTRATOR  FOR  MIS- 
SION TO  PLANET  EARTH 

Mr.  Goldin.  Thank  you,  Mr.  Chairman.  I  would  like  to  submit 
my  formal  testimony  for  the  record,  and  just  give  a  few  brief  state- 
ments to  summarize  what  is  in  that  testimony. 

Senator  Burns.  Without  objection.  We  will  make  your  full  state- 
ment a  part  of  the  record. 

Mr.  Goldin.  I  would  just  like  to  indicate  that  if  you  did  not 
know.  Dr.  France  Cordova  is  the  chief  scientist  of  NASA,  and  Mai 
Peterson  is  the  NASA  Comptroller,  and  they  will  support  me  in  my 
testimony  here. 

I  would  like  to  start  off  by  saying  how  proud  I  am  of  the  NASA 
team.  This  is  a  team  of  explorers,  pioneers,  and  inventors,  people 
who  are  not  afraid  to  go  to  the  frontier,  people  who  are  not  afraid 
to  take  risks,  because  they  are  concerned  about  future  generations 
of  America.  They  are  concerned  about  the  vision. 

They  will  take  bold  risks  on  noble  tasks  and  do  things  that  stir 
the   mind  and   lift  the   spirits  for  all   Americans,   and   God   only 


knows,  we  need  a  little  bit  of  that  in  these  times.  They  are  going 
to  blaze  the  trail  for  future  Americans,  the  children. 

As  I  travel  around  the  country  and  I  ask  people  what  is  impor- 
tant to  you,  the  No.  1  response  is  "I  want  my  children  to  have  a 
better  life  than  I  had." 

And  this  is  what  we  are  all  about  at  NASA.  This  last  year  at 
NASA  has  been  just  stunning  in  terms  of  accomplishments.  Let  me 
just  name  a  few.  We  had  a  rendezvous  with  the  Russian  Mir  space 
station  and  the  U.S.  shuttle. 

To  give  you  a  sense  about  the  ability  of  our  people  when  ques- 
tioned by  the  press,  Commander  Jim  Weatherby  was  asked,  "Are 
you  concerned?  You  know,  the  Russians  are  concerned  about  the 
U.S.  shuttle  rendezvousing  with  the  Mir  space  station."  Do  you 
know  what  he  said?  "They  haven't  seen  me  fly.  I  am  really  good." 
This  is  the  spirit  of  NASA.  This  is  what  we  are  all  about.  No  one 
is  afraid  of  taking  risks.  We  do  things  sensibly,  but  we  go  to  the 
limits. 

The  space  station,  we  debated  it  for  10  years,  and  last  year  we 
built  hardware,  26,500  pounds  of  hardware,  and  we  held  the 
launch  date.  One  year  expenditure,  1  year  progress,  the  launch 
date  holds. 

This  is  a  team  that  is  on  fire.  We  did  it  with  a  management  team 
of  300  people,  not  2,000  people,  because  we  turned  responsibility 
over  to  a  prime  contractor.  In  fact,  the  space  station  downsized 
5,000  jobs,  and  we  made  more  progress  las  year  than  we  made  in 
the  past. 

The  Hubble  rescue  mission  was  unbelievable.  It  built  confidence 
that  we  know  how  to  do  EVAs.  It  built  confidence  that  we  could 
do  bold  science.  And  the  results  have  been  stunning,  in  terms  of 
discoveries  on  black  holes  and  new  galaxies. 

We  updated  the  U.S.  weather  spacecraft.  The  GOES  spacecraft 
is  now  on  station,  and  NASA  handed  it  over  to  NOAA.  Americans 
can  now  get  a  much  better  understanding  of  the  weather  and  storm 
warnings. 

And  not  only  do  we  have  technical  achievements,  but  manage- 
ment achievements.  We  signed  up  to  a  30  percent  budget  cut  over 
the  last  2  years,  and  we  have  proved  the  concept  that  less  is  more. 

We  did  not  cut  the  heart  and  soul  out  of  NASA,  we  cut  unneces- 
sary tasks  and  bureaucracy,  and  we  are  blazing  a  path  to  do  new 
things. 

I  might  also  say  but  a  few  years  ago,  overruns  were  a  problem 
at  NASA.  Of  the  16  major  science  and  development  programs,  the 
average  reduction  in  the  cost  of  those  programs  was-5.3  percent, 
and  there  was  only  one  program  that  had  a  significant  growth,  and 
that  was  the  GGS  program  at  13  percent. 

But  people  understand  that  when  you  hit  the  15  percent  barrier 
at  NASA,  you  must  defend  why  you  should  not  be  canceled.  So  we 
are  on  track  management- wise. 

We  announced  a  near  asteroid  rendezvous.  Four  missions  to 
Mars  for  the  price  of  one,  with  two  landers  and  robots,  and  orbit- 
ers. 

Yesterday,  we  announced  the  bold  chemical  prospector  of  the 
moon,  to  search  for  chemical  resources  on  the  moon,  and  perhaps 
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to  see  if  there  is  water  at  the  poles  of  the  moon,  so  future  explorers 
could  have  it.  It  is  $59  million  for  the  total  price  of  that  mission. 

Two  spacecraft  universities,  non-conventional,  $24  million  and 
two  complete  spacecraft  programs.  So  we  are  changing  the  way  we 
are  doing  business. 

The  fiscal  1996  budget  is  robust.  We  are  starting  the  New  Mil- 
lennium spacecraft,  which  will  allow  us  to  have  dozens  of  launches 
a  year  instead  of  two  launches  a  year.  Instead  of  spacecraft  at  $600 
million  average  price,  NASA  is  going  to  have  spacecraft  under  $100 
million  average  price. 

We  took  up  your  challenge,  Mr.  Chairman,  and  we  are  going  to 
give  America  a  new  series  of  launch  vehicles  that  will  be  leap  frog, 
not  me  too  technologies,  not  technologies  that  protect  industry  by 
protecting  jobs  of  today,  but  jobs  for  tomorrow. 

We  applaud  the  leadership  of  President  Clinton  in  his  bold  move 
to  ask  us  to  reduce  another  $5  billion.  We  view  this  not  as  a  prob- 
lem, but  as  an  opportunity  to  set  the  next  stage  for  exploration  in 
the  twenty-first  century. 

We  are  going  to  have  a  revolutionary  overhaul  of  NASA.  The 
American  people  spoke  in  the  1994  election,  and  they  said  they 
want  less  government,  but  they  want  the  government  that  remains 
to  be  more  effective. 

They  want  to  measure  us  on  output.  No  longer  will  we  measure 
the  vitality  of  the  NASA  program  by  how  many  dollars  we  get.  We 
want  America  to  judge  us  by  what  we  do  for  the  American  public. 
We  have  two  choices.  We  could  protect  infrastructure  and  cut  pro- 
grams, or  we  can  cut  infrastructure,  and  expand  programs.  We 
chose  the  second  path. 

This  second  path  is  very,  very  painful,  because  it  will  involve  the 
displacement  of  iobs  of  people  who  have  done  a  wonderful  task,  but 
it  is  the  right  thing.  American  industry  downsized,  and  they  are 
more  flexible,  and  NASA  can  do  the  same  thing. 

But  we  need  one  level  of  support  from  this  committee.  We  need 
stability  in  the  1995  and  the  1996  budgets  to  allow  us  to  maintain 
the  safety,  to  allow  us  to  treat  the  employees  with  dignity,  and  not 
iust  push  employees  out  and  not  treat  them  with  the  dignity  they 
have  deserved.  We  need  time  to  make  adjustments  and  make  up 
front  investments  so  we  can  get  the  costs  out  later.  So  we  are  com- 
mitted to  cutting  $5  billion,  but  we  need  stability  in  the  next  2 
years  to  make  that  happen. 

It  is  a  very  difficult  task,  but  it  is  the  right  thing  to  do.  I  feel 

Eain  and  anguish  for  the  employees  who  are  going  to  be  involved, 
ut  we  must  make  NASA  more  agile,  more  mobile. 

We  have  to  get  out  of  the  operations  business.  We  have  to  get 
out  of  the  business  of  telling  industry  how  to  do  things,  and  be  less 
directive  and  enabling,  to  open  the  space  frontier. 

This  is  exciting.  We  are  making  the  way  for  the  new  future,  and 
I  want  to  applaud  the  leadership  and  vision  of  President  Clinton 
in  allowing  us  to  move  forward  to  the  space  frontier. 

Thank  you  very  much. 

[The  prepared  statement  of  Mr.  Groldin  follows:] 
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NASA  is  an  investment  in  America's  future. 

We  do  what  no  other  part  of  government  can  do.   We  boldly  expand  frontiers  in 
air  and  space  to  benefit  the  quality  of  life  on  Earth.   We  seek  to  unravel  the 
mysteries  of  the  universe  and,  in  the  process,  we  make  the  coiuitry  stronger  and 
more  competitive. 

The  FY  1996  budget  request  of  $14.26  billion  will  allow  us  to  continue  to  fulfill 
that  promise  (Figure  1).  We  wiU  deliver  a  strong  aeronautics  and  space  program 
that's  relevant  to  America. 

That's  the  good  news. 

The  tough  news  is  that  we  will  make  fundamental  changes  at  NASA  to 
absorb  fiitvire  cuts. 

We've  already  cut  our  five-year  budget  plan  by  30%  since  1993.  We've  already 
reduced  our  support  contracts  smd  downsized  our  workforce.  We've  already 
eliminated  low-priority  programs.   Given  all  that,  the  need  to  find  £in  additional  $5 
billion  calls  for  sweeping  changes  at  NASA.   We  must  rethink  the  entire  Agency 
(Figure  2  &  3). 

Make  no  mistake.  When  this  is  over,  NASA  will  be  profoundly 
different.  We're  going  to  restructure  the  Agency.   But  the  NASA  that 
emerges  will  be  better  than  ever. 

We  have  a  vision  for  NASA,  and  a  road  map  for  change. 
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First  and  foremost,  we're  going  to  revolutionize  the  structure  of  NASA.   Our 
workforce.   Our  relationship  with  our  contractors.   Our  faciUties.   In  a  word, 
everything. 

In  the  past,  one  of  the  ways  we've  dealt  with  cuts  is  to  trim  NASA's  structure. 
Trimming  won't  do  it  anymore.   The  Agency  must  be  completely  restructxired.   The 
new  NASA  will  be  fundamentally  different  from  the  old. 

We're  going  to  use  seven  basic  principles  to  restructure: 

o  One,  well  cut  out  duphcation  and  overlaps  and  consoUdate. 

o  Two,  if  we  don't  have  to  do  it  ourselves,  we  won't.   Maybe  a  university  or 

the  private  sector  should  be  doing  a  function  NASA's  doing  now.  We'll 
turn  it  over  to  them. 

o  Three,  well  change  the  way  we  work  with  prime  contractors.   Well  do 

less.   They'll  do  more. 

o  Four,  we'll  privatize  and  commercialize  wherever  appropriate.   We'll 

work  with  industry  on  the  front  end  and  then  get  out  of  the  way.   That's 
exactly  what  we're  going  to  do  with  the  Reusable  Launch  Vehicle 
Technology  Program. 

o  Five,  we'll  work  to  get  regulations  changed  so  we  can  do  business 

differently  and  empower  the  Agency  to  work  more  efficiently  and 
effectively  with  contractors. 

o  Six,  well  cut  way  back  on  NASA's  ever  growing  operations  budget  by 

turning  these  activities  over  to  the  private  sector,  and  return  NASA  to 
the  cutting  edge  of  research  and  development. 

o  Seven,  we  will  emphasize  objective  contracting.   This  is  a  critical 

procurement  reform.   Contractors  wiU  be  given  a  statement  of  work  that 
calls  for  a  specific  product  that's  deUverable  to  NASA  by  a  firm  deadhne. 
We  want  NASA  to  enable  the  aerospace  business,  not  to  direct  it. 
Objective  contracting  enables  companies  to  ahgn  their  conunercial 
aerospace  business  with  their  NASA-related  work.   This  may  require 
policy  and  regtilatory  changes  discussed  above. 
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Using  these  principles,  we  want  to  m£ike  the  full  $5  billion  reduction  through 
restructuring.   Cutting  our  workforce,  cutting  on-site  contractors,  cutting  facilities. 
This  will  be  painful.    It  means  NASA  employees  will  lose  their  jobs.   Contractors 
working  at  NASA,  and  at  their  own  offices,  will  lose  their  jobs  (Figure  4). 

I  wish  we  could  reinvent  NASA  without  any  disruption  to  any  employee.   I 
wish  it  were  easy.   But  it  isn't.   We  are  offering  a  second  buyout,  which  should 
help  move  us  toward  oiu-  targets.   We  hope  to  make  all  of  the  cuts  through 
restructuring.    If  our  analysis  shows  we  can't,  then  and  only  then  will  we  cancel 
programs. 

But  I  do  want  to  emphasize  eui  important  change  that  affects  our  programs. 
The  way  we're  evaluating  them  now  is  profoundly  different  from  how  we've  done  it 
in  the  past.   We  used  to  measure  the  Agenc/s  vitality  by  the  level  of  its  budget. 
Not  any  more.   We're  going  to  measure  our  success  by  output,  not  input.   Well 
judge  ovu-  success  by  the  science,  the  R&D,  the  results  of  what  we  do,  not  by  the 
dollars  going  in. 

The  kind  of  sweeping  chsmges  this  budget  calls  for  are  new.   But  doing  things 
more  efficiently  and  effectively  with  less  money  is  not  at  all  new  at  NASA.  We 
already  have  begun  a  revolution.   We  have  been  in  the  vanguard  of  the  President's 
and  Vice  President's  reinvention  challenge. 

The  White  House  recently  amnounced  a  second  phase  of  the  National 
Performance  Review  to  examine  the  basic  missions  of  government.   We're  already 
doing  that.  We're  in  the  middle  of  a  top-to-bottom  review  of  the  Agency  to 
determine  where  to  cut.  We're  looking  at  everything  we  do.   Everything  is  on  the 
table. 

o  In  October,  we  began  a  zero  base  review  of  ovu-  civil  servants  and 

contractors. 

o  Two  teams  are  reviewing  Shuttle  operations.   One  began  last  September 

Euid  the  other  last  month.  They're  looking  for  ways  to  significantly  cut 
costs  while  achieving  safety  equal  to  or  better  than  today's  level.   Safety 
governs  everj^hing  we  do.     It's  our  top  priority. 

o  We're  involved  in  the  Federal  Lab  Review,  to  see  how  our  R&D  labs  can  be 

more  efficient  and  effective.  This  review  began  in  September. 
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Well  also  make  NASA  less  of  an  operations  Agency  and  more  of  an  R&D  Agency. 
This  process  begins  in  FY  1996.  Let  me  turn  now  to  some  of  the  specifics  of  the  FY  1996 
budget: 

o  We  intend  to  maintain  our  critical  major  activities. 

o  We're  continuing  the  "better,  faster  cheaper"  revolution  (Figure  5). 

We're  replacing  large,  complex  spacecraft  with  smaller,  less   expensive 
missions  with  shorter  development  times: 

o  Mars/Pathfinder, 

o  Near  Earth  Asteroid  Rendezvous, 

o  Mars  Surveyor, 

o  Explorer  missions,  and 

o  Smsillsat  program  (Lewis  £ind  Clark  missions). 

o  Our  Mission  to  Planet  Earth  program  has  made  progress  in  imderstanding 

the  global  environment.  We  have  foimd  a  way  to  measure  sea  level  change 
fi-om  space.   We  have  an  objective  way  of  measuring  global  temperature 
change  from  space.   Our  airplanes  are  studying  the  last  unpolluted  air  mass 
on  Earth.   This  air  mass,  which  is  over  the  central  Pacific  Ocean,  is 
relatively  untouched  by  himian  activity.  This  information  will  give  us  a 
yardstick  by  which  to  measure  the  effects  of  an  industrial  world  on  the 
atmosphere.  And  there's  much  more  to  come.  The  Earth  Observing  System 
(EOS)  will  make  the  first  integrated  observations  of  the  climate  beginning 
in  1998.   EOS  results  will  help  scientists  create  advanced  computer  models 
of  the  interactions  between  air,  land,  water  and  life.   These  results  will  also 
be  made  available  to  farmers,  foresters,  fishermen,  resource  planners, 
educators,  £md  the  pubhc.   Furthermore,  we  hope  these  efforts  will  spur  the 
growth  of  a  whole  new  remote  sensing  industry  and  give  U.S.  businesses  a 
competitive  edge  in  the  expeinding  world-wide  remote  sensing  market. 

o  We're  continuing  to  work  to  improve  Shuttle  safety.   Safety  is  our  highest 

priority.   With  the  goal  of  enhancing  overall  safety,  this  budget  includes 
funds  for  modifications  to  the  Main  Engine,  Orbiter  and  Redesigned  SoUd 
Rocket  Booster.   The  Shuttle  continues  to  perform  briUiantly.  The 
rendezvous  with  the  Mir  earlier  this  month  was  a  dazzling  feat.   The 
docking  mission  planned  for  May  will  be  a  technological  miracle  and  a 
powerful  symbol  of  the  new  cooperation  between  the  U.S.  and  Russia. 
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Well  continue  to  move  ahead  with  vital  aeronautics  programs,  like  the  High 
Speed  Research  Program.   This  is  cutting-edge  technology.    It  has  the 
potentisJ  to  create  150,000  jobs  and  $250  billion  in  revenue. 

We're  also  moving  full  speed  ahead  with  the  Advanced  Subsonic  Transport 
programa.   Well  be  working  with  industry  to  develop  high-payofif 
technologies  that  support  a  safe,  environmentally  friendly,  highly  productive 
global  air  transportation  system.    In  FY  1996,  we've  redirected  some 
resources  to  emphasize  two  Eu-eas  our  customers  say  are  critical  —  air 
traffic  management  technologies  and  affordable  design  and  manufacturing. 

o  We're  continuing  our  exciting  work  in  the  High  Performance 

Computing  and  Communications  Program.  Today's 
supercomputers  can  do  between  10  and  100  billion  calculations  a 
second.   Our  goal  is  one  trillion  in  the  next  few  years,  and  a 
quadrillion  in  the  next  15  years.    Industry  will  take  this 
technology  and  run  with  it. 

o  Just  as  we  promised  last  year,  we're  increasing  space  science 

funding  (Figure  6).     Well  be  starting  some  exciting  new  science 
programs: 

o  We're  staging  a  revolution  with  the  New  Millennium 

spacecraft.  There's  no  other  word  for  it.   This  is  a  brand 
new  era  in  spacecraft  design.   These  small,  agile  spacecraft 
will  be  built  on  a  bench,  not  in  a  high  bay  area.   The/U  be 
about  a  tenth  of  the  cost  and  about  a  tenth  of  the  weight  of 
toda/s  spacecraft  but  vsdth  the  same  high  quality  science. 
They're  like  nothing  that's  ever  been  done  before. 

o  We're  starting  a  new  era  in  infrared  astronomy  with  The 

Stratospheric  Observatory  for  Infrared  Astronomy  (SOFIA), 
and  The  Space  Infrared  Telescope  Facihty  (SIRTF).   We 
hope  to  reveal  the  answers  to  outstanding  questions  about 
planetary  disks,  brown  dwarfs,  and  the  most  luminous 
galaxies. 

o         More  Discovery  missions  ~  we'll  do  one  a  year,  insuring  that 
university  scientists  and  their  students  are  on  a  fast-track 
to  knowledge  about  our  Solar  System. 

o  And  well  do  the  Rosetta  mission.  This  is  an  example  of 

how  we're  doing  business  differently  at  NASA.  Through 
international  cooperation,  well  do  this  mission  for  much 
less  than  the  original  comet  rendezvous  we'd  planned.    ESA 
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is  taking  the  lead.   We'll  rendezvous  with  a  comet  and 
deliver  landers  to  the  surface.   One  lander  will  be  American, 
developed  with  French  participation.  And  one  will  be 
German. 

o  This  budget  request  also  lays  the  groundwork  for  the  next  20 

years  in  space  exploration.  We'll  be  developing  the  tools  of  the 
future. 

o  I've  already  mentioned  the  New  Millennium  spacecraift.   It's 

one  of  the  most  exciting  ways  we're  preparing  for  the  futm-e. 

o  The  Reusable  Launch  Vehicle  Technology  Program  is 

amother  ground  breaker.  The  Shuttle  is  a  magnificent  and 
versatile  spacecreift.   But  it's  time  to  look  to  the  next  era  in 
space.  Reusable  Launch  Vehicles  should  make  access  to 
space  affordable  cmd  open  up  the  space  frontier  to  industry 
and  entrepreneurs. 

And  the  way  we're  working  with  industry  is  the  wave  of  the  futiu-e. 
We're  going  to  work  with  industry  to  resolve  high-risk  development  issues  and 
then  get  out  of  the  way.  Industry  will  build  and  operate  the  launch  vehicles.   In 
the  future,  I  expect  that  NASA  will  be  just  another  customer  for  commercial 
launch  services. 

These  are  some  of  the  highlights  of  our  FY  1996  budget.  We  have  a  strong 
program  that  builds  on  the  spectacular  successes  of  this  past  year. 

We  had  a  record  year  in  FY  1994,  with  tremendous  successes  in  three  areas: 
we  continued  to  transform  the  way  NASA  operates;  we  performed  stellar 
missions;  and  we  responded  to  Congressional  direction  to  increase  funding  for 
space  science. 

Let  me  start  with  the  first  area.  We  continued  to  revolutionize  NASA: 

oWe  responded  to  specific  recommendations  to  the  Agency  fi-om  the  National 
Performance  Review.   These  recommendations  varied  fi-om  improving 
our  technology  transfer  to  making  program  management  more 
effective. 

o  We  implemented  an  award  fee  initiative  that  builds  in  cost  controls 

and  holds  contractors  accountable  for  performance. 

oWe  dramatically  simplified  our  process  for  selecting  and  awarding  contracts 
of  under  half  a  million  dollars  a  year. 
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o  In  partnership  with  contractors,  we  started  an  initiative  to  improve 

cost  control.   We  set  up  another  process  to  simplify  Eind  enhance 
major  procurement  selection. 

o  We  completely  changed  the  structure  of  the  international  Space 

Station  program  and  stresunlined  its  msinagement.  This  is  a  model 
for  our  new  way  of  doing  business.  We  overhauled  the  Station  from 
top  to  bottom.  We  selected  a  single  prime  contractor,  Boeing,  and  we 
now  have  a  signed  contract.  We  established  a  single  program  office 
at  the  NASA  Johnson  Space  Center.  We  built  in  real  incentives  for 
cost  and  technical  performance  and  real  penalties  for  delays. 

Now  let  me  turn  to  the  second  area  —  ovir  outstanding  program 
accomplishments  in  1994. 

o  I  mentioned  the  Station  management.   We  also  built  26,500  pounds 

of  hardware.   Thanks  to  stable  funding,  we  are  building  the  Station. 
We're  not  debating  it  anymore.   We're  doing  it.   Further,  we  solidified 
Russian  participation  and  signed  a  $400  milhon  contract  for  Russian 
space  hardware,  services  and  data.   The  Station  is  right  on  track. 

o  The  Shuttle  program  also  was  amother  incredible  success.   It 

accomplished  seven  highly  productive  science  amd  technology  missions 
in  1994.   The  first  Russian  cosmonaut  flew  aboard  a  U.S.  spacecraft; 
as  we  continued  to  prepare  for  visits  to  the  Mir.   All  together,  the 
Shuttle  carried  42  astronauts  to  space,  including  crew  members  from 
Russia,  Japan  smd  the  European  Space  Agency.   They  spent  over  81 
days  in  orbit. 

o  We  did  absolutely  outstanding  science  last  year: 

o  For  the  first  time  ever,  scientists  now  have  decisive  evidence  of 

the  existence  of  black  holes,  courtesy  of  the  Hubble  Space 
Telescope.   Shortly  afi;er  being  repaired  last  December,  Hubble 
was  trained  on  the  giant  elliptical  galaxy  M87,  located  50 
million  light  years  away  in  the  constellation  Virgo.   Hubble's 
observation  confirms  more  than  two  centiuies  of  theory  and 
conjecture  about  the  reality  of  black  holes. 
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Hubble  data  confirmed  the  existence  of  protoplanetary  disks 
around  newborn  stairs.   This  is  the  strongest  evidence  yet  that 
the  same  process  that  formed  the  planets  in  our  Solar  System 
is  common  throughout  the  galaxy  and,  presumably,  the 
universe. 

After  peering  deep  into  space  and  far  back  in  time,  Hubble 
detected  primordial  helivim  in  the  early  imiverse.  This  is 
importaint  because  it  confirms  one  of  the  critical  tenets  of  the 
Big  Bang  theory.   It  is  one  more  important  confirmation  of  our 
best  guess  as  to  how  space  and  time  formed. 

This  year,  a  strange  new  phenomenon  known  as  upper 
atmospheric  flashes  was  recorded  for  the  first  time.   The 
Compton  Gamma  Ray  Observatory  contributed  to  this 
discovery.   These  flashes  last  only  a  few  hundredths  or 
thousandths  of  a  second,  and  extend  upward  as  high  as  60 
miles.   Some  reach  through  the  ozone  layer  to  the  ionosphere. 
It  is  thought  that  these  flashes  provide  a  link  between  Earth's 
lower  atmosphere  to  events  in  the  upper  layers  of  our 
atmosphere. 

The  impact  of  Comet  P/Shoemaker-Levy  9  with  Jupiter  in  July 
was  a  seminal  event  for  astronomers.   Not  only  was  the  Near 
Earth  Object  Program  able  to  detect  the  comet  in  1993  and 
predict  its  eventual  impact  —  to  the  day  -  but  it  also  aSbrded 
an  unprecedented  campaign  to  observe  this  event  fi-om  ground- 
based  and  space-based  observatories.   The  observations 
acquired  revealing  data  about  the  composition  of  comets  and 
the  composition  of  the  Jovian  atmosphere.  The  event  itself  was 
the  subject  of  worldwide  interest  fi"om  the  scientific  commvinity 
and  the  public. 

The  Galileo  probe,  enroute  to  Jupiter,  confirmed  that  a  tiny 
moonlet  orbits  the  asteroid  Ida.   That  moonlet  was  recently 
named  Dactyl.  The  size  of  the  asteroid  Ida  suggests  that  such 
moons  may  be  more  widespread  than  previously  thought. 

In  April,  NASA  successfully  launched  the  next-generation 
Geostationary  Operational  Environmental  Satellite,  GOES-8. 
The  new  weather  satellite  will  enable  forecasters  to  more 
accvirately  track  and  predict  storms,  including  hurricanes.  As 
the  capabilities  of  the  new  satellite  become  operational, 
television  viewers  around  the   country  will  notice  sharper  and 
more  detailed  images  on  their  local  weather  forecasts. 
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o  Last  year,  NASA  demonstrated  two  new  techniques  for 

observing  the  Earth  from  space.    In  April,  and  again  in 
October,  NASA  flew  a  multi-frequency,  multi-polarization 
radar,  the  most  complex  ever  flown  in  space,  to  study  ecology, 
water  cycles,  vegetation  cover,  oceanography,  geology  and 
volcanology.   This  was  the  first  remote  sensing  observation  of 
the  Centrail  African  habitat  of  movmtain  gorillas,  in  an  Eirea 
now  threatened  by  civil  unrest  in  Rwanda.  The  second 
technique  was  demonstrated  last  week  aboard  the  Space 
Shuttle.    Known  as  lidar,  for  light  detection  Eind  ranging, 
scientists  used  a  laser  besma  to  bounce  off  objects  and  used  the 
reflected  energy  to  make  environmental  observations  of  the 
planet. 

o  Mission  To  Planet  Earth  is  delivering  more  science  every  year. 

Results  from  our  upper  atmospheric  research  satellite  indicate 
that  ozone  depletion  is  stabilizing  -  the  first  sign  the  treaties 
are  working.   Topex/Poseidon  made  the  first  global 
measiu-ements  of  sea  level  rise  in  1994,  and  saw  El  Nino 
weather  events  in  the  making.   Soon,  well  be  able  to  predict 
rainy  winters  like  the  one  California  is  having. 

o  We  also  delivered  on  our  commitment  to  Congress  to  increase 

ftmding  for  NASA's  Space  Science  program  by  reallocating 
funds  (Figure  7). 

We  clearly  had  some  stunning  successes  last  year.   And  we  will  in  the  fiiture. 
A  new,  restructured  NASA  will  continue  to  strengthen  the  country  and  inspire 
America's  children. 

We're  £in  investment  in  the  future. 

Twenty  years  from  now,  America  wUl  have  recaptured  a  portion  of  the  25% 
market  share  in  aviation  the  nation  has  lost  over  the  last  25  years.   Well  have 
a  domestic  aviation  industry  second  to  none.   It  vyill  produce  a  wide  range  of 
highly  competitive  products  that  are  quiet,  environmentally  compatible  and 
sustain  hvmdreds  of  thousands  of  high-quality  mzmufacturing  jobs. 

We  wiU  have  mapped  the  entire  Solar  System.   We  will  have  gone  past  Pluto 
and  out  to  the  Oort  cloud,  where  the  building  blocks  of  creation  are  hidden. 

We  vriU  have  sent  an  armada  of  small  spacecraft  out  into  the  Solar  System. 
And  the  information  they  send  back  wiU  belong  to  everyone.   Students,  workers, 
older  Americans  -  everyone  -  will  take  part  in  these  discoveries. 
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Well  take  high-resolution  pictiires  of  planets  —  if  they  exist  —  within  30  to 
50  light  years  of  Esirth.  Wouldn't  it  be  exciting  if  we  found  a  blue  planet  with 
clouds,  with  carbon  dioxide  and  oxygen  out  of  eqvdlibrium. 

Children  in  science  classes  will  operate  robots  on  the  Moon.   High  school 
students  will  cuialyze  samples  and  put  their  results  on  the  Internet. 

We  will  restore  people's  link  to  nature  through  Earth  observations  and 
communications.  We  will  understand  much  more  about  our  own  planet  and 
global  environment  through  Mission  to  Planet  Earth. 

While  we  learn  how  people  can  live  and  work  in  space,  we  vnh  contribute  to 
improving  the  quality  of  health  care  for  old  and  young  alike.   Doctors  vsdll  have 
enhanced  data  £md  new  techniques.   The  combination  of  the  unique  research  we 
do  in  space  and  the  medical  research  done  on  the  ground  by  NIH  and  others 
will  be  a  powerful  force  for  unlocking  the  mysteries  of  disease. 

The  possibilities  for  what  we  v?ill  have  learned  from  the  Station  are 
incredible.   We  may  have  learned  how  people  can  Uve  and  work  in  space  for 
long  periods  of  time.  We  may  have  learned  what  we  need  to  know  to  send 
himians  to  another  planet.   We  will  be  planning  the  world's  next  destination  in 
space. 

All  of  these  things  are  possible  if  we  continue  to  revolutionize  NASA.   A 
strong,  dynamic  space  and  aeronautics  program  is  an  investment  in  America's 
children  and  the  nation's  future. 

I  want  to  close  by  thanking  the  President  for  his  leadership.   He's  given  us 
clear,  forceful  direction.   He's  asking  us  to  do  what's  most  important  to 
Americans  cind  do  it  for  less  money.   In  fact,  he's  asking  us  to  change  NASA  as 
we  know  it. 

I  know  there  are  many  members  of  Congress  who  support  that.   They've  told 
us  much  the  same  thing.   To  deliver  a  relevant  program  for  less.   And  to 
overhaul  the  Agency  to  make  that  happen.  And  with  your  help,  that's  exactly 
what  we're  going  to  do. 

And  we  do  need  your  help  to  accomplish  all  this.   The  massive  restructuring  I 
have  described  will  not  be  quick  or  easy.     This  is  an  undertaking  that  goes  to 
the  basics  of  the  Agency's  structure,  and  what  we  do  vsrill  forever  change  NASA. 
The  roles  and  missions  of  ovir  Centers  and  Headquarters  vdll  change.   Our 
workforce,  our  contractors,  ovir  facilities  will  change.   It  will  take  time,  careful 
study  and  constant  vigilance  to  maintain  safety  of  flight  and  deliver  on  our 
program  commitments  while  we  do  this. 
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NASA  is  a  very  special  Agency.  We  must  fly  the  Shuttle  and  do  all  of 
our  missions  safely.   We  need  a  controlled  process  for  change  that 
enables  us  to  retain  a  critical  balance  of  skills  at  NASA.   Without  that 
balance,  we  will  not  be  able  to  make  safety  equal  to  or  better  than 
today's  leveL   We  also  need  a  controlled,  deliberate  process  in  order  to 
protect  the  human  dignity  of  our  employees.   They  need  time  to 
transition  to  new  jobs.   These  are  brilliant  people  —  many  of  whom 
have  left  their  mark  not  just  on  NASA  but  on  the  country.  Further,  as 
we  phase  out  some  of  our  activities,  we  will  be  exploring  the  possibility 
of  turning  them  over  to  local  communities.   That  could  be  good  news 
for  these  areas  because  it  may  mean  new  jobs  and  industries,  but  this, 
too,  wiU  take  careful  planning  if  the  process  is  to  work  smoothly. 

We  will  need  time  to  do  £ill  this  right.   We  will  also  need  the  strong  support  of 
Congress  and  an  appropriation  at  the  level  of  the  President's  FY  1996  budget 
request  -  $14.26  billion.   The  President's  FY  1996  budget  request  enables  us  to 
deliver  on  our  promise  to  you  and  to  the  Nation  to  deliver  a  vital  program  that 
helps  position  America  for  a  successful,  competitive  21st  Century. 

The  stability  of  this  funding  level  •-  both  our  current  FY  1995  level 
and  the  President's  FY  1996  budget  request  --  is  essential   In  addition 
to  enabling  us  to  preserve  or  enhance  safety  and  protect  the  dignity  of 
oiu"  employees,  we'll  need  this  funding  to  make  the  dramatic  changes 
I've  described.   Moving  employees,  achieving  new  automation  and 
many  other  aspects  of  restructuring  cost  money.  These  are  one-time 
investments  that  will  yield  savings  in  the  long  run,  but  they  do  require 
upfront  expenditures.  While  we  will  achieve  some  savings  from  our 
second  buyout,  this  money  will  be  needed  for  the  cost  of  achieving  the 
new,  transformed  NASA. 

We  plan  to  work  very  closely  with  the  distinguished  Members  of  this 
Subcommittee  and  others  in  Congress.  We  intend  to  be  a  "user-fi-iendly" 
Agency  for  Congress.   Fm  confident  that,  working  together  for  the  good  of  the 
Agency  cuid  the  good  of  the  country,  we  will  continue  the  revolution  that's 
already  begun  at  NASA. 

Thank  you. 
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Senator  Burns.  Mr.  Goldin,  we  know  that  these  are  trying  times. 
I  thank  you  for  that  fine  statement. 

I  notice  the  chainnan  of  the  full  committee  has  joined  us  this 
morning.  And  if  he  has  a  statement,  I  would  recognize  Senator 
Pressler  at  this  time.  Mr.  Chairman,  thank  you  for  coming. 

STATEMENT  OF  SENATOR  PRESSLER 

The  Chairman.  Mr.  Chairman,  I  congratulate  you  on  this  hear- 
ing. I  do  have  a  statement.  I  shall  place  it  in  the  record  so  that 
we  go  right  into  questions. 

Senator  Burns.  Thank  you. 

[The  prepared  statement  of  Senator  Pressler  follows:] 

Prepared  Statement  of  Senator  Pressler 

Chairman  Burns,  I  want  to  thank  you  for  holding  this  hearing  on  NASA's  FY96 
budget  request  and  the  commercial  space  programs  at  the  Departments  of  Transpor- 
tation and  Commerce.  I  also  want  to  welcome  Dan  Goldin  and  our  witnesses  from 
DoT  and  DoC  to  our  Subcommittee. 

As  you  know,  here  in  CongT^ess,  we  are  struggling  to  cut  spending  to  reduce  the 
federal  deficit  and  balance  the  budget.  To  do  this,  every  federal  agency  must  share 
the  pain.  NASA's  FY96  budget  request  clearly  reflects  its  willingness  to  do  just  that. 
Not  only  is  NASA's  $14.3  billion  budget  request  less  than  the  current  yearns  spend- 
ing level,  NASA's  projected  five-year  budget  calls  for  a  total  of  $5  billion  in  cuts. 

Achieving  budget  reductions  of  that  magnitude  will  be  difficult.  In  fact,  that  dif- 
ficulty is  reflected  in  the  fact  that,  of  the  $5  billion  in  cuts,  $1.9  billion  are  lumped 
under  the  category  of  "unresolved  percentage  reduction."  To  me,  that  term  means 
that  NASA  has  not  yet  determined  precisely  where  the  cuts  will  come  from. 

One  matter  is  certain.  Marginal  changes  at  NASA  will  not  save  $5  billion.  NASA 
needs  to  totally  rethink  the  way  it  has  been  doing  business.  To  that  end,  NASA 
needs  to  give  serious  consideration  to  all  reasonable  proposals.  I  know  that  NASA 
is  doing  what  it  can.  For  example,  I  understand  that  NASA  is  looking  to  buyout — 
or  layofT — 18  percent  of  its  23,000-person  workforce.  It  has  also  been  reported  that 
NASA  may  look  at  closing  or  consolidating  some  of  its  12  field  centers,  many  of 
which  have  turned  into  independent  bloated  bureaucracies.  These  steps  are  in  the 
right  direction. 

However,  NASA  should  not  stop  there.  NASA  needs  to  take  a  serious  look  at  some 
other  possibilities.  For  example,  many  argue  that  some  of  NASA's  activities  may  be 
more  cost-eflectively  performed  by  the  private  sector.  In  this  regard,  the  Space  Shut- 
tle is  often  mentioned  as  a  "privatization"  candidate.  A  private  contractor  would 
take  over  the  program  and  sell  Shuttle  flights  to  government  and  private  sector 
users. 

We  also  need  to  accept  the  difficult  reality  that  programs  may  have  to  be  cut.  The 
$5  billion  budget  cut  assumes  that  the  cost  of  NASA's  programs  will  remain  stable. 
Historically,  however,  virtually  every  NASA  program  has  suffered  from  massive 
overruns  over  its  life.  In  that  regard.  Space  Station  has  been  particularly  problem- 
atic. 

I  am  a  longstanding  supporter  of  Space  Station.  If  Space  Station  is  a  success,  it 
will  be  good  news  for  the  science  community  and  for  our  Nation.  Nevertheless, 
Space  Station's  checkered  past  of  ballooning  costs,  schedule  delays,  and  annual  rede- 
sigiis  cannot  be  ignored.  Frankly,  I  am  hopeful  that  the  program  has  finally  sta- 
bilized to  the  point  where  NASA  can  finally  start  "cutting  metal"  instead  of  redraft- 
ing blueprints.  However,  if  the  program  costs  continue  upward.  Space  Station  will 
not  fit  under  NASA's  outyear  funding  profile.  At  some  future  date,  we  may  well 
have  to  decide  between  cutting  Space  Station  or  some  other  program.  Right  now, 
I  remain  optimistic,  but  the  Committee  will  be  carefully  scrutinizing  the  program 
in  the  meantime. 

I  am  pleased  that  the  budget  request  includes  $1.3  billion  for  NASA's  Mission  to 
Planet  Earth.  This  program  will  dramatically  increase  our  understanding  of  the 
global  climate  changes  that  constantly  aflcct  our  lives.  Every  week,  global  change 
satellites  will  generate  the  data  equivalent  of  the  entire  Library  of  Congress.  Quite 
literally,  NASA  will  have  more  data  that  it  knows  what  to  do  with. 

As  Administrator  Goldin  is  aware,  several  institutions  in  South  Dakota  and  other 
Plains  States  have  developed  some  fascinating  ideas  on  how  to  use  the  global  cli- 
mate data,  and,  more  important,  how  to  make  that  data  more  useful  to  the  broader 
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community.  Their  concept  is  to  take  the  climate  data  collected  at  the  EROS  Data 
Center  in  Sioux  Falls  and  then  distribute  it  to  farmers,  college  researchers,  teach- 
ers, students,  and  land-use  planners  in  a  five-state  region.  The  potential  for  this 
concept  is  limitless,  and  I  will  be  following  its  progress  with  great  interest. 

Finally,  I  am  eager  to  hear  from  our  second  panel,  which  will  focus  on  the  com- 
mercial space  industry.  In  1992,  I  cosponsored  the  Land  Remote  Sensing  Act  to  give 
focus  and  direction  to  our  Landsat  program,  as  well  as  authorize  new  private  remote 
sensing  ventures.  Today,  Landsat  is  a  self-sustaining  commercial  enterprise  and  at 
least  three  U.S.  companies  have  been  granted  permission  to  offer  competing  sys- 
tems. Globally,  land  remote  sensing  is  now  a  $700  million  market,  which  is  expected 
to  grow  to  $30  billion  in  the  next  decade.  I  look  forward  to  hearing  from  our  wit- 
nesses about  this  new  market  and  about  the  national  security  problems  posed  by 
some  of  the  higher  resolution  systems  of  other  countries. 

Let  me  again  thank  Chairman  Burns  for  holding  this  hearing  and  welcome  our 
distinguished  group  of  witnesses  to  our  Subcommittee. 

Senator  Burns.  The  5-year  plan,  Mr.  Goldin,  calls  for  reducing 
the  annual  funding  from  $14.3  billion  in  fiscal  year  1996  to  $13.2 
billion  in  fiscal  year  2000. 

Now,  this  is  $18  billion  less  than  the  5-year  profile  assumed  in 
the  fiscal  budget  of  1994,  and,  of  course,  $5  billion  less  than  the 
profile  assumed  in  your  1995  budget  request. 

For  some  folks  and  politicians  on  the  Hill,  this  is  Draconian,  a 
Draconian  cut.  I  am  wondering  how  can  NASA  achieve  those  kind 
of  cuts  and  still  continue  the  programs  that  we  have  on  the  draw- 
ing boards? 

Mr.  Golden.  Mr.  Chairman,  I  cannot  give  you  the  answer  for 
sure,  because  we  are  studying  it  now,  but  let  me  tell  you  the  is- 
sues. NASA  was  formed  in  the  late  1950's.  At  that  time,  we  did  not 
have  modem  wide-band,  multimedia-distributed  information  and 
communication  systems.  Each  NASA  center  was  set  up  to  be  a  self- 
contained  entity,  and  as  a  result,  we  have  a  tremendous  duplica- 
tion of  administrative  and  management  activities.  We  have  over- 
lapped in  terms  of  what  centers  do.  We  have  multiple  centers 
building  the  same  type  of  thing.  This  has  to  be  changed  to  go  to 
a  new  system. 

The  NASA  infi-astructure  was  set  up  in  the  late  eighties  and 
early  nineties,  when  NASA  thought  that  its  budget  at  the  end  of 
the  decade  would  be  $25  billion. 

Our  budget  at  the  end  of  the  decade  is  going  to  be  40  or  50  per- 
cent less  than  that.  So  we  are  going  to  have  to  downsize  the  num- 
ber of  NASA  employees. 

This  is  very  difficult,  because  it  is  unheard  of  in  the  Federal  Grov- 
ernment  to  do  this.  But  we  will  have  to  downsize  the  number  of 
NASA  employees,  and  along  with  that,  a  lot  of  support  services.  We 
want  to  take  the  emphasis  off  support  and  onto  R&D. 

And  finally,  NASA  got  us  into  the  position  of  having  the  govern- 
ment get  between  the  hardware  and  the  contractors.  We  got  NASA 
managers,  thousands  of  them,  managing  a  multiplicity  of  contracts 
where  the  contractors  were  not  accountable. 

We  proved  on  the  space  station  redesign  that  if  we  go  to  industry 
and  give  them  an  objective  contract  and  say  you  launch  the  system 
on  thus  and  such  date,  and  we  get  out  of  the  way,  we  are  able  to 
eliminate  5,000  jobs  on  the  space  station. 

We  now  have  built  the  confidence  that  if  we  give  industry  a  high- 
er level  of  integration,  we  can  make  much  more  progress  and  save 
a  lot  of  money. 
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In  fact,  we  have  two  studies  on  the  space  shuttle,  and  one  was 
from  outside  of  NASA  and  one  was  inside  NASA,  and  on  that  study 
we  were  told  that  if  the  contractors  came  to  us  and  said  if  we  could 
select  a  single  prime  contractor  and  then  perhaps  ultimately  even 
privatize  that  shuttle,  we  will  save  money  and  have  a  safer  system. 

Now,  I  want  to  tell  you,  I  cannot  guarantee  safety.  If  you  want 
to  guarantee  safety,  we  should  get  out  of  the  space  business  and 
exploration.  But  what  I  can  guarantee  you  is  we  will  be  very  frugal 
in  making  our  decisions. 

We  have  an  open  system  where  anyone  who  has  a  problem  could 
stop  the  launch  of  a  shuttle.  We  want  to  be  very  careful  on  how 
we  make  decisions,  but  the  one  thing  I  cannot  commit  is  100  per- 
cent safety. 

America  has  to  be  ready  to  go  to  the  edge  and  take  risks.  We  fly 
in  modern  jet  planes  today  because  of  those  brave  test  pilots  of  the 
fifties  and  sixties.  And  when  they  had  a  problem  or  had  a  crash, 
we  celebrate  their  life,  and  we  fly  the  next  day.  So  we  are  going 
to  be  concerned  about  safety  procedurally,  but  we  cannot  guarantee 
a  100  percent  assurance  policy. 

Senator  Burns.  When  I  hear  you  say  that  we  are  redundant  in 
some  of  our  management  practices,  and,  of  course,  with  each  one 
of  the  facilities  falling  under  that  sort  of  a  management  structure, 
that  sounds  to  me  like  that  is  more  people  than  it  is  facility. 

And  I  am  not  real  sure  if  people,  just  the  scale  back  in  the  num- 
ber of  employees  that  you  might  have  is  really  going  to  attain  the 
cuts  or  the  goals  in  cuts  that  you  might  want. 

It  sounds  to  me  like  we  may — I  am  one  of  those  kind  of  people 
who  say,  "Yes,  I  am  willing  to  accept  a  certain  amount  of  risk,"  as 
we  all  do  at  anytime  that  we  go  into  an  unknown,  but  I  would  say 
that  this  just  is  not  people  alone  to  attain  these  cuts. 

In  other  words,  something  else  has  to  be  on  the  board  so  that  we 
can  get  to  our  goals. 

Mr.  GoLDiN.  Let  me  say  that  there  will  be  facilities  that  are 
going  to  be  shutdown,  and  we  have  a  number  of  facilities  that  are 
on  the  books  right  now  undergoing  evaluations.  We  are  going  to 
have  to  close  some  buildings  and  padlock  them,  and  walk  away 
from  facilities  that  we  had  built,  if  they  are  redundant  or  they  do 
not  add  significantly  to  where  we  are  going,  or  if  it  costs  more 
doing  it  in  facility  "X"  versus  facility  "Y."  So  I  want  to  emphasize, 
this  is  not  just  people,  this  is  facilities.  I  also  want  to  say  that  we 
are  talking  about  tens  of  thousands  of  people.  It  is  not  a  small 
number.  We  do  not  have  the  number,  but  I  want  you  to  understand 
that  we  are  talking  about  a  lot  of  human  beings. 

Senator  Burns.  Let  us  switch  now  to  something  that  I  was  sort 
of  familiar  with.  I  will  ask  you  these  in  the  second  round.  I  see  my 
yellow  light  is  on  here,  because  everybody  is  so  pushed  to  attend 
more  than  one  hearing  this  morning,  but  I  want  to  go  into  more 
discussion. 

I  think  the  American  people,  the  American  taxpayers  need  some 
information,  as  much  information  as  we  could  supply  them  on  the 
space  station,  and  our  relationship  with  the  Russians,  and  what 
our  plans  are. 
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So  at  this  time  I  recognize  Senator  Hutchison,  and  she  has  some 
questions,  because  I  understand  that  we  are  all  under  time  con- 
straints as  far  as  attending  hearings  this  morning. 

Senator  Hutchison.  Thank  you  very  much,  Mr.  Chairman.  I  cer- 
tainly appreciate  that. 

Mr.  Goldin,  many  people  are  concerned  about  the  political  and 
economic  situation  in  Russia,  and  that  they  perhaps  might  not  be 
reliable  partners  with  the  space  station. 

One  of  the  reasons  that  I  think  everyone  is  committed  to  the 
space  station,  or  at  least  the  majority  in  Congress  are,  is  because 
we  do  have  an  international  contract.  The  Congress  wants  to  be  a 
good  business  partners,  but  there  is  that  consideration. 

Are  you  optimistic  about  the  partnership  with  Russia,  and  are 
they  maintaining  their  end  of  the  deal  to  your  satisfaction? 

Mr.  GrOLDEsi.  I  can  say  this,  I  do  not  want  to  say  I  am  optimistic, 
because  we  have  a  country  that  almost  over  night  attempted  to  go 
from  totalitarianism  to  democracy,  and  from  a  controlled  economy 
to  capitalism,  and  this  is  going  to  take  time. 

What  I  can  say,  and  as  a  NASA  administrator,  I  cannot  control 
the  international  political  scene,  but  what  I  can  say  is  the  Russians 
are  turning  out  to  be  one  of  our  most  reliable  partners,  sitting  here 
today  and  looking  over  the  arrangement.  They  deliver  hardware, 
and  it  is  quality  hardware.  I  just  asked  General  Thomas  Stafford 
to  go  to  Russia  with  a  committee,  to  take  a  look  and  give  me  some 
confidence  that  the  hardware  is  quality,  that  they're  meeting  all 
their  commitments — he  just  got  back  from  Russia — ^because  I  did 
not  want  us  to  go  launch  any  U.S.  astronaut  in  Russian  equipment 
unless  we  had  that  confidence.  He  is  going  to  prepare  a  report.  He 
told  me  he  believed  that  that  was  a  safe  possibility.  However,  we 
have  an  obligation  to  the  American  people  that  should  something 
go  wrong  in  Russia,  we  have  alternate  contingency  plans.  And  Mr. 
Sensenbrenner,  who  is  chairman  of  our  subcommittee  in  the  House, 
had  asked  us  to  come  up  with  a  program  where  Russia  would  be 
off  the  critical  path,  in  the  event  there  is  such  a  problem,  because 
the  American  people  want  that  space  station,  but  thev  want  us  to 
meet  our  commitment.  So  we  do  have  contingency  plans  that  we 
have  put  together,  and  we  have  done  appropriate  tasks  to  assure 
that  the  space  station  will  be  put  into  orbit. 

I  will  say,  however,  that  we  have  continuing  communications 
with  the  Russians.  They  are  going  through  a  very  difficult  budget 
crisis,  but  it  appears  that  space  is  going  to  be  funded  appropriately. 

I  also  want  to  say  there  is  a  tremendous  partnership — I  got  a  call 
last  night  from  the  head  of  the  Canadian  Space  Agency,  because 
the  Canadians  had  another  budget  cut.  The  world  is  trying  to  deal 
with  this  budget  crisis.  My  Canadian  partner  said,  "Dan,  we  are 
going  to  still  be  able  to  meet  our  commitments  on  the  space  sta- 
tion." 

So  there  is  a  camaraderie  that  is  building  between  the  Nations, 
but  we  recognize  a  responsibility  and  there  always  will  be  a  risk 
with  the  Russians.  But  by  working  with  them,  I  think  we  are  build- 
ing bridges  and  trying  to  push  them  toward  democracy.  But  we  will 
be  prepared  to  launch  a  space  station  if  they  have  problems. 

Senator  Hutchison.  Thank  you.  I  think  that  space  is  a  priority 
in  Canada.  Hopefully,  we  will  have  the  same  priority  and  look  at 
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the  big  picture.  I  sensed,  when  I  was  in  Russia  last  year,  that  it 
certainly  was  their  priority. 

It  is  something  that  they  have  done  well,  and  I  am  sure  they 
would  point  out  that  in  the  situation  with  the  Mir,  it  was  our  ship 
that  was  leaking,  not  theirs. 

Mr.  GOLDIN.  That  is  correct.  It  took  courage  on  their  part  to 
allow  us  to  dock,  but  this  was  a  sign  that  they  trust  us,  and  they 
listened  to  our  engineering  analysis.  That  would  not  have  hap- 
pened 5  years  ago. 

Senator  Hutchison.  I  thought  it  was  a  great  coming  together  in 
every  way,  literally  as  well  as  figuratively. 

Let  me  say  that  obviously  safety  concerns  come  into  the  picture 
when  we  are  in  a  budget-cutting  mode.  In  my  past  association  with 
the  aviation  community,  that  was  the  case.  It  was  always  a  ques- 
tion, is  safety  going  to  be  first. 

Do  you  feel  that  we  are  putting  safety  concerns  at  the  forefront, 
and  that  the  budget  cuts  are  going  to  have  an  impact  on  safety? 

Mr.  Golden.  Let  me  say  this.  I  am  continually  concerned  about 
safety,  and  I  did  not  know  what  safety  meant  until  I  became  the 
NASA  administrator.  I  recognize  the  huge  weight  on  every  single 
person  that  operates  a  human  space  flight  system.  I  went  down  to 
NASA-Kennedy  just  a  month  or  so  ago,  and  because  of  the  safety 
cuts,  I  told  the  people  down  there  safety  is  the  No.  1,  two,  and 
three  priority  at  NASA,  and  if  any  employee  has  a  concern  about 
safety,  I  want  them  to  feel  comfortable  to  come  forward.  I  asked 
that  we  have  a  NASA  panel  and  an  outside  panel  look  at  this,  so 
we  could  make  the  right  decisions. 

I  asked  our  people  not  to  take  precipitous  steps,  and,  in  fact,  I 
have  asked  the  chief  of  staff  of  NASA  to  set  up  a  very  formal  ap- 
peal process  that  should  be  in  place  with  in  a  week  or  so,  whereby 
whenever  we  make  any  decision  on  budget,  that  if  someone  has  a 
problem  relative  to  safety,  they  could  come  into  the  appeal  process 
and  let  it  be  known.  We  also  have  a  hot  line  set  up. 

Saying  all  this,  people  should  not  hide  behind  safety,  apparent 
safety,  to  protect  budgets.  We  are  doing  a  lot  of  things  that  do  not 
make  sense. 

Right  now  we  have  three  contracts  for  the  space  shuttle  main  en- 
gines, even  though  there  is  one  contractor,  and  we  have  paperwork 
flowing,  because  there  are  three  NASA  centers,  each  of  whom  have 
got  to  own  that  engine.  We  are  not  hurting  safety  by  eliminating 
those  three  contracts  going  to  one  and  putting  one  person  in 
charge.  But  there  will  always  be  the  concern  about  this. 

So  I  will  say  we  are  trying  to  be  prudent.  We  are  going  to  do  the 
right  things.  The  people  have  the  right  spirit,  and  we  will  try  to 
deliver. 

But  the  point  I  want  to  make  is,  you  could  never  guarantee  safe- 
ty 100  percent,  but  you  could  be  conscious  about  it  and  make  the 
right  decisions. 

Senator  Hutchison.  Following  the  lead  of  my  Chairman,  the  yel- 
low light  came  on,  which  has  now  turned  red,  I  will  give  it  back 
to  you  anyway.  Thank  you. 

Senator  Burns.  Senator  Pressler. 

The  Chairman.  Thank  you  very  much,  Chairman  Burns. 

Thank  you,  Mr.  Goldin,  for  your  good  testimony. 
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What  is  the  current  status  of  Mission  to  Planet  Earth?  What  is 
the  projected  total  cost  of  that  program,  and  is  the  program  still 
designed  to  generate  a  15-year  stream  of  global  climate  data,  and 
what  are  the  four  most  important  climate  phenomena  that  the  cur- 
rent program  will  look  at?  You  have  covered  some  of  this,  I  know, 
but 

Mr.  GoLDiN.  Let  me  say  the  following,  Mission  to  Planet  Earth 
is  a  crucial  down  payment  on  protecting  the  lives  and  enhancing 
the  economy  for  future  generations. 

We  have  an  obligation  to  understand  our  climate,  the  weather 
patterns,  how  the  human  specie  is  impacting  that,  and  how  natural 
causes  are  impacting  that,  just  the  simple  things  for  insurance 
companies  to  understand  whether  the  oceans  are  going  to  rise  and 
damage  coastal  properties,  but  there  are  broader  issues  than  that. 
So  at  NASA  we  are  committed  to  it. 

We  are  on  track.  We  are  building  the  ADEOS  AM  platform,  and 
we  are  proceeding  with  the  other  platform.  The  budget  through  the 
end  of  this  decade  is  $7.2  billion,  and  we  will  only  reduce  the  budg- 
et if  we  could  equal  or  better  the  performance  that  we  get. 

Right  now  we  are  exploring  possibilities,  but  more  important 
than  that,  we  believe  at  the  turn  of  the  century  we  could  try  some 
revolutionary  new  approaches  that  will  give  us  more  results,  enable 
remote  sensing  industry  in  America  that  make  it  take  it  from  $1 
billion  a  year  to  perhaps  as  much  as  $8  billion  a  year,  by  looking 
at  smaller  individual  spacecraft,  perhaps  where  we  would  make 
data  buys.  But  this  is  something  out  in  the  future.  We  believe  we 
will  have  a  constant  stream  of  data  for  the  next  15  or  20  years.  We 
would  like  to  be  able  to  have  a  predicted  weather  model  to  under- 
stand how  the  weather  patterns  are  changing  so  farmers  could  de- 
cide whether  or  not  to  plant  crops  a  year  in  advance,  because  there 
may  be  a  drought  in  the  geographic  area.  This  is  very,  very  impor- 
tant. 

We  are  going  to  try  to  understand  how  we  are  impacting  the 
greenhouse  gases  in  the  environment.  Does  it  have  any  effect?  We 
do  not  know.  It  may  have  no  effect.  But  we  have  to  have  data  on 
that.  So  those  are  the  things  we  are  considering,  and  those  are  the 
directions  that  we  are  going  in.  We  are  committed  to  future  genera- 
tions on  Mission  to  Planet  Earth,  and  we  are  not  going  to  back  off. 

The  Chairman.  Now,  does  NASA  have  any  plans  to  do  anything 
with  radar  satellites  as  part  of  the  Mission  to  Planet  Earth  or 
NASA's  space  science  or  exploration  programs? 

What  are  the  more  promising  applications  of  radar  satellite,  and 
do  you  agree  that  radar  satellite  data  would  enhance  the  useful- 
ness of  our  LANDSAT  data  to  farmers,  researchers,  and  other 
users? 

Mr.  Golden.  Radar  satellites  will  also  help  prospectors  for  new 
mineral  resources  on  this  planet  and  perhaps  other  planets.  We 
have  made  passive  measurements,  that  is,  just  looking  at  reflected 
light  from  the  sun  off  the  planet  Earth  with  sensors. 

We  believe  we  have  to  go  to  active  sensors,  and,  in  fact,  we  made 
two  very  major  measurements  with  the  space  radar  lab  that  has 
given  us  unbelievable  insight  into  land  use  and  into  the  environ- 
ment. 
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We  have  the  National  Academy  doing  a  study  for  us  right  now 
to  see  where  we  ought  to  go  with  the  future  of  these  radar  sat- 
ellites, and  under  the  New  Millennium  program,  which  we  intend 
to  start  in  the  fiscal  1996  budget,  we  are  looking  at,  instead  of 
multi-billion  dollar  radar  satellites,  to  see  if  we  could  make  small 
radar  satellites  and  fly  them  in  formation  to  get  even  more  stun- 
ning results.  So  we  believe  radar  is  in  our  future.  And  by  the  way, 
we  are  looking  at  cooperative  activities  with  other  agencies  of  the 
U.S.  Government,  who  are  also  interested  in  such  radar  measure- 
ments. 

The  Chairman.  Now,  EOSDIS,  the  data  collection  component  of 
Mission  to  Planet  Earth,  probably  represents  the  biggest  challenge 
in  the  program. 

Are  you  confident  that  EOSDIS  will  be  able  to  handle  the  enor- 
mous amounts  of  data  the  climate  change  satellites  will  generate? 

Do  you  want  to  say  anything  about  those  climate  change  sat- 
ellites, and  when  they  might  be  launched,  and  how  they  will  work? 
What  will  be  the  main  type  of  data  collected  by  EOSDIS,  and  what 
will  it  be  used  for? 

Mr.  GOLDIN.  I  would  like  to  turn  that  over  to  Dr.  Cordova. 

Dr.  Cordova.  All  of  the  data  taken  from  the  EOS  spacecraft  will 
be  put  into  EOSDIS.  Right  now  there  is  a  version  zero  of  this  that 
takes  all  the  data  that  has  been  collected  by  Mission  to  Planet 
Earth.  Dr.  Kennel  can  add  to  my  remarks.  He  is  the  associate  ad- 
ministrator for  Mission  to  Planet  Earth,  These  data  will  be  used 
by  many,  many  different  kinds  of  people,  by  scientists,  of  course, 
by  commerce  and  industries,  by  farmers,  by  many  people  that  are 
interested  in  the  U.S.  natural  resources. 

The  EOSDIS  is  a  large  program.  Right  now  we  have  a  number 
of  data  analysis  and  archive  centers  around  the  country  which 
have  different  focuses  for  these  data,  to  distribute  it. 

Now,  Dr.  Kennel,  would  you  like  to  add  to 

Dr.  Kennel.  Yes.  I  would  just  like  to  add  that  NASA  is  not  usu- 
ally known  as  an  innovator  in  information  technology,  but  in  the 
case  of  EOSDIS,  it  is. 

The  reason  is  that  the  issues  associated  with  integrated  environ- 
mental and  global  studies  forced  us  to  make  an  information  system 
that  would  connect  up  the  various  sciences,  the  sciences  of  the 
land,  the  sciences  of  the  atmosphere,  of  the  ocean,  and  put  all  the 
data  immediately  on  a  system  that  would  distribute  large  amounts 
of  data  to  the  various  scientists  so  that  they  could  work  in  an  inter- 
disciplinary fashion. 

It  was  this  requirement  that  drove  the  initial  development  of  the 
EOSDIS  system.  Then  it  became  absolutely  clear  that  there  were 
a  lot  of  other  people  who  would  be  interested  in  this  particular  and 
diverse  culmination  of  data,  and  so  now  we  are  working  very  hard 
to  reach  out  to  the  next  collection  of  users,  who  will  be  in  the  com- 
mercial and  civil  arena. 

We  will  have  a  workshop  in  June  to  reach  out  to  those  under  the 
principle  that  the  user  should  design  their  interface  with  the  sys- 
tem. So  I  believe  that  the  EOSDIS  system  will  be  able  to  deliver 
large  quantities  of  data,  and  the  products  that  the  scientists  gen- 
erate, their  models,  the  algorithms,  the  information  at  higher  lev- 
els. 
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We  will  all  be  on  this  system,  and  it  ultimately  will  be  the  way 
the  country — it  is  the  system  the  country  will  use  to  think  about 
earth  science. 

The  Chairman.  Mr.  Chairman,  could  I  ask  one  or  two  more  ques- 
tions, and  then  I  will 

Senator  Burns.  Yes. 

The  Chairman.  Now,  how  does  the  current  program  of  the  Mis- 
sion to  Planet  Earth  proposal  compare  in  cost,  content,  schedule, 
and  launch  plans  with  the  original  plans?  What  have  you  changed? 

Dr.  Kennel.  Well,  in  this 

Mr.  GOLDIN.  Charlie,  could  I  just 

Dr.  Kennel.  Sure. 

Mr.  GoLDiN  [continuing].  Take  the  first  part?  The  original  plan, 
I  believe,  was  unrealistic.  I  want  to  tell  you,  I  was  in  industry  at 
the  time,  and  I  was  very  vocal  about  that.  We  were  attempting  to 
put  six  40,000-pound  satellites,  which  cost  multi  billions  of  dollars, 
with  too  many  sensors,  into  orbit.  And  on  paper,  the  original  EOS 
constellations  look  good,  but  I  am  not  sure  that  we  could  have 
achieved  that  objective. 

So  what  we  have  done  is  we  have  downsized  the  program  in  this 
decade  from  $18  billion  to  about  $7.2  billion.  We  took  the  size  of 
the  satellites  down  from  40,000  pounds.  We  have  some  satellites 
that  are  10,000  pounds,  other  satellites  that  are  hundreds  of 
pounds.  And  in  the  process,  I  believe,  we  have  a  very  realistic  set 
of  data  that  will  make  a  major  contribution  to  the  future. 

So  by  comparing  the  two  programs,  it  is  very  hard  to  say  what 
could  have  happened,  but  I  was  concerned,  and  many  in  the  com- 
munity were  concerned  that  if  you  put  too  many  sensors  in  one 
spacecraft,  what  would  you  do  if  you  failed  one  sensor?  Would  you 
launch  another  multi-billion  dollar  40,000-pound  satellite? 

So  there  is  some  very  significant  issues  associated  with  it.  But 
that  is  an  overview.  I  would  like  Dr.  Kennel  to  make  a  few  com- 
ments. 

Dr.  Kennel.  The  only  comment  I  would  like  to  make  is  the  pro- 
gram went  from  $17  billion  to  the  year  2000,  when  it  was  first  pro- 
posed, to  the  current  $7.25  billion.  This  is  just  the  opposite  direc- 
tion from  which  the  SSC  went.  It  is  going  in  the  opposite  direction. 
I  think  we  have  the  costs  now  at  a  much  more  firmer  shape.  The 
other  point  is  that  we  did  not  slip  a  launch.  We  advanced  launches, 
we  advanced  content  into  the  earlier  time  period.  So  I  suspect  that 
the  new  program  is  a  strong  program. 

For  the  last  three  looks  that  we  have  had  at  the  program,  the 
number  of  instruments  has  remained,  with  the  exception  of  one, 
the  same,  which  is  a  statement  that  the  scientists  have  held  on  to 
their  original  vision,  and  under  the  stress  of  the  budgets  and  other 
things,  we  evolved  the  technology  toward  smaller  and  more  diverse 
spacecraft,  and  we  evolved  our  system  toward  a  greater  inter- 
national collaboration  in  some  of  the  smaller  parts  of  the  program. 

The  Chairman.  I  have  one  final  question.  I  have  some  additional 
questions  for  the  record.  If  you  were  to  talk  to  a  taxpayer,  which 
I  am  sure  you  do  every  day,  and  you  all  are  taxpayers,  now  would 
you  justify  the  Mission  to  Planet  Earth,  if  some  hard-nosed  tax- 
payer said,  "I  want  a  dollar-for-dollar" — what  are  we  going  to  get 
out  of  this? 
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Are  we  going  to  get  as  much  out  of  this  as  we  put  into  it?  Do 
we  have  any  cost  benefit  projections  or  any  analyses  of  what  the 
businessmen  and  the  taxpayers  of  America  get  out  of  the  Mission 
to  Planet  Earth,  and  are  we  going  to  get  a  dollar  back  for  every 
dollar  we  put  in,  or  more? 

Mr.  GrOLDlN.  Let  me  answer  it  this  way,  there  is  not  one  T.V. 
news  program  or  radio  program  that  does  not  rely  completely  on 
the  weather  satellites  developed  by  NASA  in  prior  years,  but  we 
made  a  very  limited  set  of  measurements. 

But  in  Mission  to  Planet  Earth,  we  are  going  to  make  many  more 
robust  measurements  that  is  going  to  touch  everybody's  life. 

There  are  decisions  that  this  U.S.  Congress  is  going  to  have  to 
make  in  the  years  ahead  about  our  environment.  And  you  do  not 
want  to  make  decisions  based  upon  passionate  emotion.  You  want 
good,  hard  scientific  facts,  because  they  are  decisions  that  could  im- 
pact the  economy.  It  could  touch  everybody's  life  in  the  world,  and 
these  decisions  are  going  to  have  to  be  made. 

Second,  it  would  be  irresponsible  for  future  generations  if  we 
have  the  capacity  to  do  predictive  weather  modeling  that  could  give 
us  near-  and  long-term  weather  modeling  for  natural  disasters,  to 
understand  the  level  of  the  ocean,  to  understand  and  help  farmers 
plant  by  the  yard,  so  they  know  how  to  lay  down  fertilizer,  and 
they  know  how  to  water. 

We  are  working  with  the  wine  growers,  Robert  Mondavi,  in  Cali- 
fornia, on  how  to  protect  the  vines  against  the  devastation  from 
valoxeri. 

This  is  probably  one  of  the  most  important  programs  ever  under- 
taken by  the  Federal  Government.  This  is  exactly  what  the  Federal 
Government  ought  to  be  doing,  but  what  we  have  to  assure  is  that 
NASA  does  not  get  into  the  political  business.  We  perform  this  in 
true  scientific  fashion,  and  leave  the  politics  for  people  who  are  out- 
side the  NASA  domain. 

The  Chairman.  Mr.  Chairman,  if  you  would  indulge  me  for  one 
more  question.  This  is  absolutely  my  last.  I  promise. 

I  understand  that  later  this  year  NASA  plans  a  review  of  the 
nine  data  centers  to  be  used  in  Mission  to  Planet  Earth.  What  cri- 
teria will  be  used  in  evaluating  the  data  centers,  and  what  do  you 
think  the  results  will  be? 

Mr.  GoLDiN.  We  have  an  obligation  to  the  American  people  to 
allow  Darwin  to  rule,  and  this  is  survival  of  the  fittest  in  a  down 
budget. 

We  have  to  make  sure,  and  I  will  use  the  Chairman's  words,  that 
what  we  are  doing  is  relevant  to  the  American  people,  and  not  rel- 
evant to  the  people  working  in  these  data  acquisition  centers. 

We  want  to  make  sure  we  meet  the  promise  that  we  will  be  able 
to  get  predictive  models  of  weather.  We  want  to  make  sure  we  will 
meet  the  promise  that  every  single  American  will  be  able  to  get 
this  data,  real-time,  off  the  Internet. 

We  have  an  obligation  to  do  that,  so  our  criteria  is  not  dollars 
in,  not  jobs  in,  but  will  this  touch  the  American  people,  just  in  the 
question  that  you  asked  us,  will  it  impact  the  lives  of  future  gen- 
erations, and  is  the  data  meaningful. 

And  we  are  going  to  have  a  scientific  panel,  we  will  have  a  peer 
review  process,  and  we  will  make  sure  that  it  is  an  objective  one, 
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and  we  will  make  sure  that  the  Congress  understands  the  rules  up 
front,  so  that  you  could  talk  to  your  constituents  and  say  NASA  did 
the  right  thing. 

Dr.  Kennel.  Let  me  just  add,  I  know  you  have  a  particular  con- 
cern for  a  center  in  South  Dakota,  and  it  is  our  only  land  DAC.  It 
has  a  particular  responsibility  for  watching  after  data  that  is  con- 
cerned with  land  use,  that  this  is  an  area  of  concern  that  has 
grown  in  the  last  5  years,  since  the  program  started. 

And  so  I  would — the  review  will,  of  course,  look  at  the  value  of 
all — the  value  of  the  service  being  performed.  We  will  also  be  seek- 
ing out  cooperative  arrangements  in  our  data  centers. 

The  Chairman.  Thank  you.  Mr.  Chairman,  I  must  go  off  to  an- 
other hearing.  I  will  try  to  come  back,  but  if  I  cannot,  I  ask  you 
now  to  consent  to  place  the  remainder  of  my  questions  in  the 
record. 

Senator  Burns.  Without  objection,  we  will  sure  do  that. 

Senator  Burns.  I  made  the  announcement  at  the  opening  of  this 
hearing  that  if  you  have  questions,  you  can  submit  them  to  the  Di- 
rector, and  he  can  respond  both  to  you  and  the  Committee. 

Mr.  GOLDIN.  May  I  just  make  one  more  comment  to  Senator 
Pressler? 

Senator  Burns.  Yes. 

Mr.  GrOLDlN.  Senator  Pressler,  I  would  like  to  give  you  an  exam- 
ple of  the  very  intricate  weather  system  and  environmental  system 
we  have  on  this  planet.  Through  the  spacecraft  and  the  astronauts 
on  the  shuttle,  we  have  been  able  to  detect  a  phenomena  that  goes 
like  this.  The  winds  blow  on  the  Sahara  Desert.  It  lifts  the  sand 
into  the  upper  atmosphere. 

These  sands  form  a  cloud  that  goes  right  across  the  Atlantic 
Ocean  and  land  on  the  rain  forests  in  Brazil,  where  these  sands 
fertilize  the  rain  forests,  which  cause  the  trees  there  to  be  nour- 
ished, which  provides  the  conversion  of  carbon  dioxide  into  oxygen, 
which  protects  the  overall  climate  on  this  Earth.  By  understanding 
what  is  going  on,  we  could  have  a  better  understanding  of  where 
we  have  to  protect  bio  mass  on  this  planet.  We  all  breathe  the 
same  air. 

This  is  a  process  that  we  got  total  understanding  from  by  looking 
down  with  spacecraft  on  planet  Earth.  There  are  a  multiplicity  of 
such  phenomena.  We  understand  so  little  about  our  own  environ- 
ment that  it  is  crucial  that  we  perform  tasks  like  this. 

Senator  Burns.  Thank  you.  I  might  suggest  with  that  last  an- 
swer that  there  are  some  farmers  that  are  going  around  and  look- 
ing for  work,  and  they  can  answer  some  of  those  questions  for  you. 
You  will  not  have  to  put  a  space  shuttle  up  there.  They  can  under- 
stand some  of  those  things. 

I  want  to  welcome  ranking  member  Senator  Rockefeller  to  the 
Committee  this  morning.  I  just  have  a  couple  of  questions  that — 
I  liked  your  explanation  on  how  important  the  Russian  involve- 
ment is  on  the  space  station,  and  the  actions  that  we  have  taken. 

As  reported  in  "Aerospace  Daily,"  the  Russian  situation,  there 
are  some  people  who  think  that  it  is  on  the  verge  of  collapse.  There 
are  some  fears  there  that  we  have  programs  in  place  that  can  take 
care  of  or  fill  that  hole,  should  something  happen. 
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I  personally  think  that  that  would  be  devastating  to  the  program, 
but  nonetheless,  I  congratulate  this  Administration.  I  think  we 
were  in  the  same  room  with  Vice  President  Gore  the  night  that  we 
went  through  this  whole  litany  with  the  scientists  from  Russia,  and 
I  would  hate  to  see  that  happen. 

Now  we  have  another  situation  coming  in,  as  reported  today,  in 
the  European  community,  where  Germany  and  France  have  asked 
to  place  a  $2  billion  cap  on  their  funding  of  the  space  station. 

That  is  sort  of  a  concern  to  me,  but  Grermany  is  very  active  in 
their  enthusiasm  for  this,  where  France  has  not  taken — their  de- 
gree of  enthusiasm  is  a  little  bit  less. 

Does  that  concern  you  whenever  we  start  talking  about  these 
programs  in  which  we  have  joint  cooperation? 

Mr.  GoLDiN.  There  are  two  things  that  get  my  attention,  safety 
and  how  our  international  partners  are  faring  in  this  world.  But 
we  are  dealing  in  a  world  in  transition. 

This  is  a  world  that  is  going  out  from  the  twentieth  century  to 
the  twenty-first,  going  from  a  manufacturing  age  to  an  information 
age,  hopefully  going  from  cold  war  to  peace.  There  is  a  lot  of  read- 
justment taking  place,  and  for  the  space-faring  Nations  to  say 
space  has  to  be  outside  of  any  budget  cuts  will  be  wrong.  So  what 
we  have  to  do  is  have  a  sense  of  teamwork  and  work  with  our  part- 
ners. 

The  United  States  cut  the  costs  of  the  space  station,  and  our  Eu- 
ropean and  Japanese  partners  initially  said,  well,  you  cannot  do 
that.  And  then  they  said  we  recognize  that  there  is  a  budget  crisis 
in  the  United  States,  and  they  were  tolerant  of  us. 

So  as  our  European  partners  go  through  the  very  difficult 
downsizing  of  government  and  cutting  of  budgets,  we  have  to  be 
tolerant  of  them. 

I  went  to  Europe  and  I  told  them  we  applaud  the  fact  that  they 
are  trying  to  downsize,  and  we  want  to  work  with  them.  And  we 
are  not  going  to  stand  in  judgment,  and  if  they  want  to  do  a  num- 
ber of  tasks  that  will  cause  it  to  be  downsized,  if  they  want  to  work 
with  us,  we  will  be  pleased  to  work  with  them. 

Last  year  we  had  a  crisis  in  Canada.  They  had  a  huge  budget 
cut,  but  they  were  able  to  work  through  it,  and  I  am  confident  that 
as  partners  we  will  work  through  it.  But  we  cannot  say  space  is 
immune  from  budget  cuts,  because  we  have  to  be  part  of  the  solu- 
tion. If  we  are  going  to  have  a  future  world  where  countries  work 
together,  we  cannot  sit  in  judgment  of  our  partners.  We  have  to 
support  them. 

Senator  Burns.  Well,  I  would  think  that  this  Chairman,  and  this 
Committee,  I  think,  will  monitor  those  activities  around  the  world, 
because  I  think  they  will  have  some  effect  on  how  we  approach 
these  programs  in  space. 

I  have  some  more  questions  to  ask,  but  before  I  get  to  mine,  I 
want  to  recognize  the  ranking  member,  and  welcome  him  here  this 
morning.  And  I  see  by  the  clock  that  he's  running  just  about  on 
time  for  him.  Senator  Rockefeller,  thank  you  for  coming  this  morn- 
ing. 
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Senator  Rockefeller.  Thank  you,  Mr.  Chairman. 

It  is  impressive  to  see  how  quickly  you  are  moving  into  this  area. 
I  might  say  this  is  the  first  day  in  the  10  years  that  I  have  been 
in  the  Senate  that  I  had  three  committees  meeting  at  exactly  the 
same  time. 

What  they  are  saying  about  me  in  the  third  committee  right  now, 
I  do  not  even  dare  to  think  about. 

I  want  to  make  a  couple  of  points,  Dan,  and  then  I  will  ask  you 
questions.  First  of  all,  I  believe  in  you.  I  think  you  are  a  good  lead- 
er and  a  good  director. 

I  think  that  is  needed,  because  with  the  budget  actions  that  we 
are  about  to  take,  however  it  comes  out,  there  is  going  to  be  cuts. 
You  faced  up  to  that  very  early.  You  want  to  do  the  right  thing  for 
the  agency. 

You  are  willing  to  even  take  criticism  from  your  own  ranks,  so 
long  as  you  feel  that  you  are  doing  the  right  thing.  I  happen  to 
think  that  you  are — streamlining  and  cost  cutting. 

There  are  two  things  that  particularly  interest  me,  the  budget 
constraints  that  face  NASA  and  us.  The  Administration  told  NASA 
last  year  to  expect  essentially  level  budgets  over  the  next  several 
years,  and  then  in  December,  the  President  decided  to  cut  $5  bil- 
lion out  of  your  budget  over  the  next  5  years. 

That  is  a  lot.  Of  course,  everybody  is  going  to  be  cutting  a  lot, 
whether  the  balanced  budget  amendment  passes  or  not.  There  are 
going  to  be  cuts  all  over  government,  because  we  are  all  headed  in 
that  direction. 

The  fact  that  the  House  has  done  $35  billion  of  recision  cuts  is 
terrifying,  in  a  sense,  because  it  shows  what  Congress  can  do  when 
it  wants  to.  You  are  not  the  ones  who  are  asking  for  the  Draconian 
cuts. 

So  I  would  say  that  to  those  who  work  for  you,  wherever  they 
are  in  the  country,  it  is  not  Dan  Goldin  or  your  colleagues  in  NASA 
who  are  asking  to  make  these  Draconian  cuts.  It  is  us.  They  should 
understand  that,  even  as  they  vent  their  anger  at  some  of  their 
leadership  as  well  as  us. 

But  will  those  in  Congress  who  support  the  space  program  be 
able  to  protect  the  budget?  That's  the  worrisome  factor.  If  major 
cuts  have  to  be  made,  where  should  they  be  made,  at  what  cost  to 
our  space  exploration  and  research? 

Will  some  of  our  colleagues  push  for  huge  cuts  in  school  lunches 
and  Medicare  to  protect  NASA?  That's  the  other  side  of  the  equa- 
tion. 

So  if  you  listen,  it  is  nothing  but  hard  times.  So  let  me  ask  you 
my  question.  Chairman  Burns  and  I  last  year  introduced  the  NASA 
technology  bill.  We  are  very  protective  of  that  bill. 

We  care  about  that  bill.  We  watch  its  every  motion  and  wiggle. 
The  idea  of  that  was  to  help  Americans  realize  that  NASA  is  rel- 
evant to  the  regular  United  States  economy,  the  non-NASA  econ- 
omy. 

Now,  I  do  not  want  to  come  out  in  left  field  with  you  on  this,  but 
with  all  that  you  have  going  on,  and  all  that  you  have  to  worry 
about,  you  did,  nevertheless,  give  this  Committee  assurances  that 
NASA  was  changing  its  old  ways  of  doing  business  to  folks  on  ap- 
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preaches  and  technologies  that  benefited  both  NASA  missions  and 
the  U.S.,  as  we  say,  competitiveness. 

You  had  some  small  NASA  industry  programs  that  you  began,  I 
believe,  last  year,  and  I  wonder  if  there  are  any  results  that  were 
beginning  to  show  on  any  of  that,  or  is  there  anything  that  you  can 
tell  me  about  this  effort? 

Mr.  GOLDIN.  Let  me  say  in  the  broader  sense,  I  do  not  think  that 
we  have  results  right  off  the  bat,  but  we  intend  to  do  one  fun- 
damental thing  at  NASA,  we  have  spent  too  large  a  fraction  of  our 
budget  on  operations  and  support,  and  too  small  a  fraction  on 
R&D. 

With  this  $5  billion  cut,  we  intend  to  get  NASA  as  much  out  of 
the  operations  and  support  business,  and  more  into  the  advanced 
R&D  as  possible. 

The  other  thing  we  want  to  do  is  get  to  be  an  enabler  for  indus- 
try, and  we  are  trying  to  work  with — we  have  an  effort  going  at 
NASA  Stennis,  in  Mississippi,  it's  called  the  Earth  Observation 
Commercial  Applications  Program,  where  we  are  trying  to  help — 
we  are  working  with  300  companies  to  help  build  a  whole  new  in- 
dustry in  remote  sensing  that  will  create  opportunity  for  them,  and 
allow  us  to  understand  the  environment. 

We  are  going  in  the  direction  of  getting  out  of  the  business  of 
telling  contractors  how  to  do  things,  and  we  are  starting  a  new 
launch  vehicle  program  that  we  hope  will  start  a  whole  new  indus- 
try in  this  country,  by  asking  the  contractors  to  take  charge,  and 
if  they  want  to  use  NASA  resources  to  subcontract  with  NASA,  so 
that  they  could  determine  the  market  forces.  So  this  is  the  direc- 
tion we  are  going  in,  and  we  made  tremendous  progress. 

One  of  the  points  I  would  like  to  make  is  very  important  for  the 
Congress  to  understand,  that  is,  under  the  stress  of  budget  cuts, 
there  will  always  be  issues  that  survive  in  the  present. 

I  would  like  to  give  you  two  data  points.  America  is  No.  9teenth 
in  the  world  in  percentage  of  dollars  spent  for  corporate  R&D,  as 
a  percentage  of  gross  national  product,  nineteenth.  All  the  G7 
countries  are  ahead  of  us.  And  in  non-defense  R&D,  America  is 
number  twenty-eighth  in  the  world. 

So  as  the  Congress  takes  a  look  at  where  we  are  going,  we  have 
to  say  at  some  point  in  time,  we  must  draw  the  line  and  say  we 
have  to  have  some  investment  funds  for  the  future. 

So  that  is  an  issue  that  I  cannot  give  you  a  solution  to,  but  it 
is  an  issue  that  we  are  all  going  to  have  to  work  on,  because  you 
make  that  investment  fund  zero,  and  there  will  not  be  a  well  to  dip 
into  10  years  from  now  when  we  need  that  technology. 

But  I  want  to  assure  you,  we  are  not  just  meeting  the  spirit  of 
what  you  said,  in  terms  of  this  working  with  industry,  we  are  real- 
ly doing  it. 

Senator  Rockefeller.  Thank  you,  Mr.  Chairman. 

Senator  Burns.  I  was  going  to  give  you  a  little  more  time,  if  you 
wanted  it.  You  can  ask  one  more,  if  you  want.  Go  ahead. 

Senator  Rockefeller.  Have  you  talked  this  morning  about  the 
so-called  switch  to  the  single-company  responsibilities  as  opposed 
to  the  multiple  subcontractors?  I  think  that  is  a  very  interesting 
and  important  concept,  and  a  wise  one. 
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Mr.  GrOLDiN.  I  talked  a  little  bit  about  it,  but  I  would  like  to  ex- 
pand on  it  a  bit.  One  of  the  issues  that  we  have  had  is  NASA 
proudly  would  say  that  we  contract  ninety  percent  of  our  budget, 
and  we  have  10  percent  of  the  budget  for  the  NASA  employees. 

But  when  we  took  a  look  at  how  we  were  doing  business,  we 
found  that  NASA,  in  the  broader  sense,  was  not  performing  objec- 
tive contracting.  We  were  hiring  our  contractors  to  do  support  serv- 
ices almost  on  a  time  and  materials  basis. 

So  if  you  are  a  contractor,  you  are  not  bad,  your  objective  is  to 
get  as  many  people  in,  because  that  is  how  you  earn  your  money, 
and  no  one  is  really  accountable. 

So  as  a  fundamental  rule  as  part  of  this  restructuring,  we  are 
saying  we  want  to  raise  the  contractors  to  a  much  higher  level  and 
give  them  prime  end  item  responsibility  and  give  them  objective 
contracts,  and  in  the  limit,  get  NASA  out  of  the  Dusiness  of  manag- 
ing a  whole  host  of  contracts,  having  a  number  of  support  contrac- 
tors to  help  them  manage  it,  and  go  to  industry  with  objective  con- 
tracts. 

We  have  recommendations  from  the  Chris  Kraft  panel  which 
says  we  could  save  a  significant  fraction  of  the  shuttle  budget  and 
improve  the  safety  if  we  go  to  a  single  prime  contractor,  instead  of 
having  thousands  of  NASA  employees,  and  an  even  larger  number 
of  support  contractors  managing  50  contracts.  We  are  going  to 
apply  that  concept  across  the  board. 

Senator  Rockefeller.  Thank  you. 

Senator  Burns.  Into  an  another  area,  Mr.  Director,  we  have 
heard  a  great  deal  about  the  new  Millennium,  and  some  programs 
that  have  been  developed  in  the  past  couple  of  years  or  so  regard- 
ing that. 

Since  1964,  NASA  has  spent  $236  million  on  a  project  called 
Gravity  Probe  B.  Its  stated  purpose  was  to,  I  think,  test  Einstein's 
theory  of  relativity. 

According  to  published  reports,  the  scientific  community  has  seri- 
ous doubts  about  the  viability  of  that,  the  scientific  viability,  that 
is,  and  although  the  program  has  undergone  at  least  17  studies 
over  the  years  to  evaluate  its  merit,  NASA  has  commissioned  it  for 
one  more  study. 

If  the  latest  National  Academy  of  Sciences  study  does  not  find 
Gravity  Probe  B  to  be  a  national  priority,  what  do  you  think  the 
possibilities  of  further  funding  in  that  program  would  be? 

Mr.  GOLDIN.  Zero. 

Senator  Burns.  Could  we  also  say  the  same  thing  about  the 
Alpha,  the  Alpha's  U.S.  laboratory  module  currently  for  launch  for 
November,  1988? 

And  when  we  talk  about  Alpha,  what  I  would  say  is,  are  we  now 
starting  to  design — well,  this  space  station,  and  then  the  labora- 
tories, are  we  now,  if  we  are  going  to  the  corporate  level,  have  we 
started  making  plans  for  that  launch? 

And  when  it  finally  becomes  a  reality  in  1998  in  space,  have  we 
already  started  the  work  on  special  projects  that  will  go  on-line  im- 
mediately when  it  gets  into  space? 

Mr.  GoLDlN.  Let  me  turn  that  over  to  Dr.  Cordova,  because  I 
would  like  to  give  you  more  than  a  one-word  answer  for  Gravity 
Probe  B,  because  I  think  that  would  be  inappropriate. 
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There  have  been  a  number  of  studies,  but  you  have  to  under- 
stand, Gravity  Probe  B  has  been  around  for  a  number  of  years.  I 
was  one  of  the  major  supporters  of  it. 

And  for  the  last  3  years,  I  put  it  in  the  budget,  because  I  felt  we 
needed  to  do  exciting  science.  But  in  the  last  half  year,  a  number 
of  members  of  the  National  Academy  came  to  visit  me  and  said 
they  saw  three  problems  with  that  program. 

They  feel  that  it  might  have  been  overtaken  by  events,  not  that 
it  was  a  bad  program,  but  there  had  been  other  scientific  findings 
that  have  caused  the  results  for  Gravity  Probe  B  to  perhaps  not  be 
valid.  Some  of  them  said  that  the  accuracy  that  Gravity  Probe  B 
had  on  a  phenomena  called  lens  tearing  may  not  be  accurate 
enough  to  do  really  significant  science,  and  third,  their  concern  was 
that  they  may  not  be  able  to  guarantee  the  accuracy  of  one  part 
in  a  hundred  on  that. 

So  rather  than  being  the  judge  and  the  jury,  I  felt  we  needed  to 
go  to  the  National  Academy,  go  to  the  members  who  had  been  con- 
cerned and  say,  "Look,  we  are  in  a  new  world." 

You  are  going  to  have  to  help  the  government  make  decisions, 
and  you  cannot  come  in  and  complain,  and  then  judge  what  we  say. 
You  nave  to  be  part  of  the  decision  process. 

So  I  sent  them  a  set  of  criteria,  and  I  asked  them  to  get  the  best 
scientists  and  engineers  we  had  in  the  country,  people  who  were 
not  going  to  be  involved,  so  we  would  get  comparison  of  program 
A  to  program  B,  to  make  some  hard  decisions. 

And  I  feel  this  is  going  to  be  more  and  more  the  thing  we  are 
going  to  do,  and  I  come  back  to  the  statement  I  made,  Darwin  has 
to  rule  supreme,  and  we  have  to  have  a  peer  review  process,  and 
if  you  cannot  cut  it,  we  cut  your  programs.  This  has  to  happen.  I 
do  not  want  to  sound  harsh  or  cruel,  but  in  good  conscious  to  the 
American  people,  if  something  is  overtaken  by  events,  or  something 
is  being  improperly  managed,  we  cannot  have  tradition  rule  and 
have  ten-  and  twenty-year  white  collar  entitlement  programs.  We 
have  to  cancel  those,  also. 

So  I  have  an  open  mind  on  Gravity  Probe  B,  but  if  the  Academy 
comes  back  and  answers  the  questions  that  we  asked  in  a  negative 
manner,  I  think  we  have  no  choice  but  to  cancel  it. 

Senator  Burns.  Well,  I  would  just  put  a  footnote  on  that,  because 
I  think  any  time  that  you  go  into  any  scientific  research  or  any- 
thing like  that,  into  the  unknown,  we  do  not  know  what  was  in 
there,  and  had  we  not  done  it,  then  those  questions  would  still  be 
relative  today.  But  I  would  just  say  I  think  that  the  Darwin  theory 
that  you  have  adopted  is  very  apropos. 

Let  us  go  into  another  area  where  I  think — no.  Dr.  Cordova,  I 
will  let  you  comment  on  Alpha,  and  what  is  being  done  now  to 
make  sure  that  we  have — the  laboratory  is  going  to  be — what  will 
be  demanded  of  people  who  will  use  it,  and  those  contacts  being 
made  now,  plans  for  1998? 

Dr.  Cordova.  Yes.  We  have  a  process  by  which  we  are  involving 
the  science  community,  our  international  partners,  the  space  sta- 
tion offices,  all  the  relevant  crews  have  formulated  a  schedule  for 
bringing  together  their  plans  for  the  utilization  of  this  station. 

Sometime  this  year  MOUs  will  be  signed  with  our  international 
partners,  and  each  of  those  partners  will  bring — once  the  MOUs 
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are  signed,  then  they  will  be  constructing  their  own  plans  for  the 
utilization,  depending  on  the  amount  of  resources  that  they  have. 
We  have  already  started  on  our  plan. 

Right  now  we  have  about  400  life  and  microgravity  science  inves- 
tigators. By  the  year  2000,  we  will  have  some  900  just  in  this  coun- 
try alone. 

We  have,  as  you  know,  six  major  facilities  that  we  are  developing 
for  this  station.  By  the  year  2002,  all  those  facilities  will  be  com- 
pletely installed  on  the  station. 

But  way  before  that,  individual  facilities  will  be — a  particular 
rack  or  an  early  part  of  that  facility  will  be  installed  to  ensure  that 
users  will  be  able  to  use  it  and  test  that  before  the  second  rack, 
and  the  whole  facility  is  completed. 

Those  facilities  span  the  whole  gamut,  from  the  major  centrifuge 
facility,  which  is  the  biggest  piece  to  the  gravitation  biology  facility, 
a  human  research  facility,  furnace  facility,  biotechnology,  and  a 
fluids  and  combustion  facility. 

We  do,  of  course,  work  very  closely  with  the  scientific  community 
on  this,  and  they  are  satisfied,  from  looking  at  current  plans. 

And  we  have  had  a  number  of  proposals,  opportunities  for  them 
to  propose  investigations  for  earlier  missions  to  the  space  station, 
like  the  Mir  mission,  and  free-flyers,  and  so  forth,  to  get  ready  for 
the  station,  that  they  feel  confident  with  the  plan  that  we  set  out 
and  also  with  the  budget  that  we  have,  that  they  are  going  to  be 
able  to  do  very  good  science  on  the  station. 

Senator  Burns.  Is  there  anybody  wanting  to  put  any  money  up 
front  to  help  us  build  this  thing,  so  they  can  carry  on  with  their 
scientific  research? 

Dr.  Cordova.  Are  you  asking  scientists  to  put  up  the  money 
to 

Senator  Burns.  Yes.  [Laughter.] 

Senator  Burns.  Well,  no,  but  I  mean  the  private  sector,  I  think, 
will  eventually  be  involved  in  this.  Although,  we  sort  of  grin  about 
that,  but  I  think  it  would  behoove  us  to  look  into  that  possibility. 

Mr.  GOLDIN.  Let  me  say  this,  that  the  chairman  of  Space  Hab 
has  approached  us,  and  they  are  considering  some  investments. 

They  would  like  to  see  us  privatize  or  commercialize  the  oper- 
ation of  the  space  station  after  construction  is  complete,  and  we  are 
considering  to  do  just  that. 

And  we  have  a  clause  in  the  contract  that  says  1  year  after  the 
construction  is  complete,  we  are  going  to  recompete  the  operations 
and  logistics  of  that  space  station. 

And  we  are  planning  right  now  today,  by  starting  the  process  of 
bringing  in  corporations — until  the  laboratory  is  complete,  you  can- 
not do  it,  but  we  would  love  to  privatize  the  operation  of  that  space 
station,  and  a  number  of  corporations  indicated  an  interest,  but  not 
a  commitment,  yet.  We  want  to  do  that. 

Senator  Burns.  Senator  Rockefeller. 

Senator  Rockefeller.  Do  you  have  that  "Aerospace  Daily"  clip- 
ping? I  like  the  privatization,  because  I  think,  again,  looking  at 
budget  realities  for  the  future,  there  just  going  to  be  more  and 
more  of  this  kind  of  thing. 

I  do  not  know  if  I  am  in  the  position  to  scientifically  defend  that 
at  this  point,  but  the  concept  of  getting  something  going,  particu- 
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larly  as  you  move  to  prime  contractors,  where  certain  people  focus 
on  getting  something  done,  and  then  moving  to  privatize,  seems  to 
me  to  make  great  sense. 

I  just  glanced  at  this,  and  then  I  tossed  it  aside,  and  then  I  said, 
"Well,  no,  maybe  I  better  bring  it  up  after  all." 

What  our  Chairman  indicated  here,  that  there  will  be  a  number 
of  space  programs  that  might  be  cut  out  on  the  Russian  side  in  the 
next  year,  2  years,  or  3  years,  and  that  leads  to  a  question:  To 
what  extent  that  does  jeopardize  what  is  going  on  with  Russia.  And 
then  also  the  fact  that  on  the  European  side,  which  was  going  to 
be  my  second  question,  I  see  here  now  that  they  have  not  been  con- 
vinced on  a  station,  an  official  concedes.  And  you  think  of  the  Japa- 
nese, and  then  you  pretty  much  run  the  gamut  with  those  who  can 
do  it. 

Maybe  you  have  already  answered  this,  but  I  have  not  heard  it: 
Does  one  just  get  these  things  and  truck  forward,  since  we  have  no 
choice  anyway,  and  since  we  cannot  really  predict  what  is  going  to 
happen,  or  do  we  have  no  choice  but  to  commit  to  work  with  the 
Russians,  one,  because  that  was  the  agreement  that  the  Vice  Presi- 
dent set  out — and  I  think  we  would  agree  with  it — and  second,  you 
cannot  tell  because  it  could  be  weak  today  and  strong  tomorrow, 
you  simply  cannot  tell?  Do  we  just  truck  ahead? 

Mr.  Golden.  Let  me 

Senator  Rockefeller.  And  why  are  Europeans  so  sure?  I  mean 
the  Italians  are  in  on  this.  The  Canadians  are  in  on  this.  The  Japa- 
nese are  in  on  this  in  ways  on  the  space  station.  They  are  all  part 
of  it.  Why  are  they  so  wary  about  all  of  this? 

Mr.  GOLDIN.  Well,  let  me  take  you  in  a  time  machine  to  the  sum- 
mer of  1993,  when  the  Japanese,  the  Europeans  and  the  Canadians 
said,  "What  in  the  world  is  going  on  in  America?  You  continue  to 
debate  the  space  station,  and  we  continue  to  move  forward." 

And  there  was  enormous  frustration  with  America,  where  we 
have  vote  after  vote.  I  think  we  have  had  16  or  17  votes  in  the  al- 
most 3  years  that  I  have  been  the  Administrator  of  NASA. 

And  each  time  before  the  vote,  I  will  see  letters  from  foreign  min- 
isters, heads  of  agencies,  saying,  "What's  going  on  in  America?"  I 
think  the  answer  to  the  question  is  we  live  in  a  world  with  chang- 
ing times.  And  if  we  try  and  be  too  sharp  in  our  reaction  to  things, 
and  we  want  to  just  hold  shotguns  to  people's  heads  and  not  recog- 
nize that  there  is  a  change  in  the  air,  in  going  from  a  manufactur- 
ing society  to  an  information  society,  in  the  world  transitioning 
from  a  lot  of  totalitarian  states  and  trying  to  get  to  democracy, 
with  a  society  where  you  have  people  that  were  in  pretty  primitive 
conditions  coming  up  to  an  industrial  condition,  we  have  got  to 
have  a  flexibility,  if  we  want  to  have  a  world,  and  we  are  going  into 
the  21st  century  without  aiming  missiles  across  oceans  again. 

And  we  have  to  look  at  our  international  relationships  as  true 
partners.  The  Canadians  had  a  terrible  problem  last  year.  And  I 
will  never  forget  the  call  I  got  from  Roland  Duret,  the  head  of  the 
Canadian  Space  Agency.  He  told  me,  "Canada  has  an  unbelievable 
budget  crisis,  and  the  Canadian  budget  is  going  to  be  cut."  He  did 
not  even  know  if  they  would  have  a  space  agency.  And  the  first 
thing  I  said  is,  "Roland,  we  are  going  to  work  with  you."  We  are 
going  to  see  how  we  can  achieve  the  objective  of  building  a  research 


45 

station  in  earth  orbit  that  will  benefit  humanity.  We  know  how  to 
build  weapons.  We  have  proved  that.  We  know  how  to  aim  weap- 
ons. We  have  proved  that.  But  we  have  not  proved  it  in  a  major 
technology  project  on  an  international  basis  that  we  could  do  things 
to  benefit  humankind. 

We  are  going  to  have  a  lot  of  bumps  in  the  road.  You  cannot  have 
a  weak  stomach  with  this.  And  the  Europeans  are  going  through 
an  enormous  financial  crisis.  It  does  not  mean  that  they  do  not 
support  the  space  station,  but  we  are  going  to  have  to  work  with 
them. 

They  have  some  concepts  and  ideas  where  they  want  to  be  able 
to  have  their  ability  to  participate  in  the  logistics,  not  just  the 
building  of  it,  and  they  want  to  use  their  Ariane-5  vehicle. 

There  are  things  we  could  do  to  work  with  them.  I  believe  we 
will  get  over  this  crisis,  but  we  will  have  another  crisis  next  year 
and  one  the  year  after.  The  key  thing  is:  Where  does  America 
stand?  And  do  we  have  the  stomach  to  maintain  commitments  that 
we  make? 

Senator  Rockefeller.  Yes.  I  think  I  agree  with  that,  and  I  think 
that  is  a  very  wise  answer.  And  I  am  not  trying  to  make  you  look 
so  good,  Dan,  but  I  do  agree  with  that. 

And  it  occurs  to  me,  Taiwan,  which  is  now  the  sixth  largest  econ- 
omy in  the  world,  has  no  aerospace  program  of  its  own.  I  am  talk- 
ing aviation,  not 

Mr.  GOLDIN.  It  does.  When  I  was  in  industry,  I  helped  them  get 
started  in  the  space  business.  They  have  a  space  program. 

Senator  Rockefeller.  All  right.  But  they  do  not  have  an  avia- 
tion. 

Mr.  GoLDlN.  Oh,  yes,  sir. 

Senator  Rockefeller.  They  have  airlines 

Mr.  GOLDIN.  Yes,  sir. 

Senator  Rockefeller  [continuing].  That  have  purchased,  but 
they  do  not  make.  They  do  not  manufacturer.  They  tried  to  buy 
McDonnell  Douglas,  as  you  remember.  They  tried  to  buy  British 
Airways,  and  it  did  not  work. 

We  went  at  them.  We,  in  West  Virginia,  went  at  them  with  the 
idea  of  a  facility.  We  had  a  terrific  inventor  in  Texas,  by  the  name 
of  Ed  Swearingem,  whose  name  you  probably  know,  who  did  the 
Lear  Jet  and  Aerobus  and  Jet  Star  and  other  things. 

They  had  come  up  with  a  configuration  of  a  new  corporate  jet, 
and  there  has  not  really  been  a  new  corporate  jet  in  a  generation, 
if  you  think  about  it. 

And  it  is  beginning  to  pay  the  price  citations  coming  out  with 
something  that  is  relatively  new.  And  we  convinced  them,  and  Ed 
convinced  them,  that  they  should  start  their  own.  You  know,  why 
buy  the  British  or  try  to  buy  ours,  but  do  their  own. 

They  have  the  money.  They  have  more  money  on  the  table  than 
any  country  in  the  world  from  their  current  account  surplus.  So, 
in  other  words,  and  now  that  they  have  agreed  to  it,  we  are  going 
to  do  it.  It  is  going  ahead.  It  is  going  to  be  started  in  West  Virginia, 
and  it  will  be  carried  on  in  Taiwan. 

So,  as  you  say,  you  cannot  tell  what  will  happen  fi-om  1  year  to 
the  next.  And  I  think  your  philosophy  is  right.  You  just  have  to 
keep  trucking. 
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Mr.  GoLDiN.  It  is  risky,  but  I  think  we  have  no  choice  but  to  be 
in  the  world  and  make  sure  America  is  in  a  leadership  position. 

Senator  ROCKEFELLER.  Yes. 

Mr.  GrOLDiN.  Leadership  is  different  than  control  and  manage- 
ment. Leadership  says  you  have  the  best  technology,  the  best  man- 
agement strengths,  and  people  will  come  with  you.  And  that  is  a 
lot  different  than  directing  people. 

Senator  Rockefeller.  Yes.  I  think  the  main  thing,  Mr.  Chair- 
man— and  then  I  will  stop,  and  I  know  I  have  to  go — is  that  my 
message  would  be  to  NASA  employees,  and  there  are  many  of 
them,  what  I  said  before,  and  that  is  these  budget  cuts  are  not 
your  idea. 

They  are  the  President's  idea,  Conrad's  idea.  Jay's  idea.  In  other 
words,  we  are  imposing  these  things  on  you.  You  have  to  respond 
to  them  in  a  way  which  keeps  the  program  going. 

And  you  cannot  possibly  do  that  looking  at  the  future  and  look- 
ing at  the  situation  without  making  very,  very  hard  choices.  And 
your  people  need  to  know  that. 

Mr.  GOLDIN.  Thank  you. 

Senator  Burns.  Mr.  Goldin,  just  a  couple  of  other  areas  that  I 
will  ask  you  about. 

And  I  thank  Senator  Rockefeller  for  coming  this  morning  and 
adding  his  insight  to  this. 

Infrastructure  and  our  commitment  to  civilian  aircraft:  As  a  re- 
sult of  that,  and  of  course  your  withdrawal  of  the  $400  million,  as 
far  as  the  air  tunnels  are  concerned,  I  think  we  need  to  talk  about 
that  a  little  more. 

Does  that  show  a  lack  of  commitment  to  civilian  aircraft  of  aero- 
nautics, or  can  we  expect  that  that  infrastructure  will  be  part  of 
NASA  and  our  commitment  to  this  country's  ability  to  compete  in 
this  area? 

Mr.  Goldin.  Let  me  first  say,  before  I  turn  it  over  to  Dr.  Hunt- 
ress, who  is  in  charge  of  the  aeronautics  group — Harris,  I  am  sorry. 
I  have  been  here  awhile,  sitting. 

Look,  I  think  there  may  be  some  confusion.  The  0MB  rec- 
ommendation in  our  1996  budget  request  is  not  to  eliminate  the 
$400  million.  We  said  we  wanted  a  further  decision  on  a  year  or 
two  downstream,  and  we  put  some  wording  in  to  get  statutory  lan- 
guage which  will  allow  us  to  retain  that  $400  million,  but  just  not 
add  another.  Now,  the  $400  million  is  budget  authority,  not  outlay 
authority.  And  the  administration  opposes  the  recision  in  the 
House  of  that  $400  million.  We  support  the  retention  of  the  $400 
million  in  the  budget.  We  have  the  money  in  outlays  above  and  be- 
yond that  to  do  all  the  studies,  to  do  the  pre-site  selection,  and  to 
really  understand  and  work  with  the  industries  to  see  how  much 
this  is  going  to  cost.  One  of  the  things  we  do  not  want  to  do  to 
America  is  to  make  a  quick  judgment  on  how  much  it  is  going  to 
cost,  come  forward  for  the  funding,  get  industry  to  put  in  money, 
and  come  back  and  say,  "Oh,  we  are  so  sorry.  It  is  going  to  over- 
run." So  we  want  to  collect  the  data,  and  that  is  going  to  take  a 
year  or  two.  Industry  is  sending  some  of  their  finest  people. 

Instead  of  having  NASA  do  the  study,  we  are  giving  a  contract 
to   an   industrial    consortium   led   by   the   Boeing   Company   with 
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McDonnell  Douglas,  Pratt^Whitney,  GE,  Northrop  and  Lockheed. 
So  we  are  going  to  have  industry  come  back  and  tell  us  that. 

The  second  issue  here  is:  America  has  built  only  one  new  wind 
tunnel  since  the  forties  and  fifties.  Europe  has  built  six.  We  have 
got  to  understand  what  to  do.  And  we  want  to  have  a  different 
partnership,  instead  of  keep  coming  back  to  the  America  people 
and  say,  "We  want  to  have  a  government  project."  We  do  not  want 
that.  The  industry  is  having  very  difficult  times  right  now,  and  the 
industry  is  experiencing  a  downturn  in  orders.  We  wanted  to  also 
give  the  industry  a  year  or  two  to  see  when  this  recovery  would 
come,  so  they  might  be  able  to  make  a  larger  contribution. 

They  have  already  committed  to  put  in  hundreds  of  millions  of 
dollars,  and  we  would  like  to  give  them  some  time  to  put  in  a  little 
bit  more  so  the  American  people  will  know  that  this  is  really  dif- 
ferent. 

So  we  support  the  retention  of  that  $400  million.  All  we  want  to 
do  is  defer  the  decision  so  we  do  not  have  to  come  back  here  again 
with  sad  faces.  We  want  to  do  the  right  thing  for  America. 

Senator  Burns.  Dr.  Harris,  do  you  want  to  comment  on  that  or 
on  the  development  of  wind  tunnels? 

I  have,  also,  with  our — I  guess  my  other  question  is  on  our  com- 
mercial centers  for  development  of  space  and  our  technology  trans- 
fer centers.  I  think  that  is  a  discussion  that  we  can  have  at  another 
time,  but  I  still  think  they  are  very  important,  as  far  as  NASA's 
outreach  is  concerned. 

I  have  a  question  from  Senator  Lott,  however,  that  I  would  sub- 
mit at  this  time.  Several  years  ago,  the  Advanced  Solid  Rocket 
Motor,  ASRM  Program,  was  canceled  after  a  considerable  amount 
of  taxpayer  money  was  invested  in  constructing  the  state-of-the-art 
facilities  at  Yellow  Creek,  Mississippi. 

In  order  that  the  taxpayers'  investment  not  go  to  waste,  plans 
were  made  to  move  nozzle  production  activities  from  Utah  to  the 
Yellow  Creek  facility.  I  understand  that  the  soon-to-be-released  In- 
spector Greneral's  report  is  critical  of  the  transfer  of  nozzle  activi- 
ties. 

What  are  the  principal  findings,  and  what  will  the  impact  be, 
will  the  report  have  on  the  plans  to  transfer  the  nozzle  work  to  Yel- 
low Creek?  "Creek,"  I  guess  they  say  here.  [Laughter.] 

Mr.  GOLDIN.  In  the  South  Bronx,  we  say  "crick." 

Senator  Burns.  Do  you?  [Laughter.] 

Mr.  Golden.  This  is  a  very  difficult  situation.  The  Inspector  Gren- 
eral's report  has  come  out.  And  the  Inspector  General's  report  rec- 
ommended that  we  not  transfer  the  nozzle  activity  from  Utah  to 
Yellow  Creek,  because  they  felt  it  would  add  an  additional  $800 
million  over  the  life  cycle  of  the  Shuttle  Program.  Now,  we  at 
NASA  are  evaluating  that  report.  And  although  we  may  disagree 
with  the  absolute  number,  a  number  of  things  have  changed  since 
then. 

When  we  talked  about  assuring  the  taxpayers  that  we  have 
made  an  investment  in  Yellow  Creek,  that  we  take  advantage  of 
the  facilities  there,  we  intended  to  put  a  nozzle  center  of  excellence 
there  that  Thiokol  would  build. 

Now  this  was  going  to  have  more  than  just  a  space  shuttle  pro- 
gram. Thiokol  was  going  to  build  all  their  solid  rocket  motor  noz- 
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zles  in  Yellow  Creek.  Since  that  time,  they  had  no  other  business, 
and  the  only  facility  that  was  to  go  into  Yellow  Creek  was  the  shut- 
tle business.  This  is  part  of  the  problem.  But  the  other  part  of  the 
problem  is,  at  the  time  we  did  it,  we  knew  it  would  cost  more 
money,  but  we  were  trying  to  do  the  right  thing  to  amortize  the 
investment  the  government  already  made. 

But  now,  with  the  budget  coming  down,  you  get  a  $5  billion 
budget  cut,  you  have  to  say,  "We  have  to  be  balanced  across  the 
board.  And  if  it  costs  more  money  in  Yellow  Creek,  are  we  doing 
the  right  thing  for  the  overall  program?" 

Now,  I  have  tremendous  compassion  for  the  people  in  Yellow 
Creek.  I  went  down  there  and  committed  to  this.  I  gave  my  word. 
I  wish  I  could  control  the  budget  in  this  country. 

Now,  we  have  not  made  a  final  decision.  We  have  to  evaluate 
what  the  Inspector  General's  report  said.  We  have  to  take  a  look 
at  all  these  cuts  we  made. 

But  I  want  to  tell  you,  it  has  not  been  a  pleasant  two  or  3  weeks 
for  me,  because  I  have  gone  to  some  of  our  biggest  supporters  in 
the  Congress  and  some  of  our  biggest  supports  in  America,  and  I 
have  had  to  tell  them  the  budget  has  been  cut. 

And  we  have  to  be  objective,  and  we  may  have  to  shutdown  fa- 
cilities if  we  cannot  say  this  is  the  most  efficient  way  of  doing  it. 

And  I  want  to  tell  you.  Senator  Lott  has  been  one  of  the  biggest 
supports  of  the  space  program,  and  the  people  in  Yellow  Creek — 
this  is  not  the  first  time  it  happened  to  them. 

TVA  was  going  to  put  a  nuclear  reactor  there.  They  got  it  started 
and  stopped.  The  ASRM  got  started  and  then  canceled  by  the  Con- 
gress. 

And  the  people  in  Yellow  Creek  have  got  to  begin  to  say,  "You 
know,  is  this  American  government  for  real?"  They  put  up  roads 
and  hospitals  and  schools.  This  is  very  painful,  but  I  feel  I  am  re- 
sponsible, and  I  have  a  fiduciary  responsibility  to  the  American 
people. 

If  the  budget  gets  cut,  we  have  to  ask:  What  is  right  for  the 
American  people?  And  I  hope  that  we  don't  cause  such  problems 
with  our  supporters  that  it  will  give  them  great  pain.  But  this  is 
my  job.  I  accepted  this  job,  and  I  will  carry  it  out. 

Senator  Burns.  Well,  we  appreciate  your  attitude  on  that,  and 
we  want  to  continue  to  work  together  to  make  NASA  as  good  as 
it  can  be  and  still  carry  out  the  programs. 

And  there  again,  we  have  to  very,  very  cautious.  One  of  my  prior- 
ities, of  course,  is  safety.  And  I  think — even  though  understanding 
the  risks  that  we  take  whenever  we  start  to  explore  the  unknown. 

I  thank  you.  We  will  have  some  more  questions,  and  you  may  re- 
spond to  the  Committee  and  individuals  and  members  on  this  Com- 
mittee. We  thank  you  for  coming  this  morning,  and  that  is  all  the 
questions  I  have  at  this  time. 

Mr.  GOLDIN.  Thank  you,  Mr.  Chairman. 

Senator  Burns.  We  have  with  us  this  morning,  and  to  hear  their 
testimony,  Dr.  Keith  Calhoun-Senghor,  Director  of  Office  of  Air 
and  Space  Commercialization  from  the  Department  of  Commerce, 
and  Mr.  Frank  Weaver,  who  is  Director  of  Commercial  Space 
Transportation  from  the  Department  of  Transportation. 
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We  look  forward  to  having  their  testimony  this  morning,  because 
as  we  take  space  more  seriously  now,  we  think  there  will  be  appli- 
cations other  than  scientific  that  will  involve  both  the  Department 
of  Transportation  and  the  Department  of  Commerce. 

So  we  look  forward  to  hearing  their  testimony  this  morning, 
Mr.  Calhoun-Senghor,  thank  you  for  coming  this  morning,  and 
we  look  forward  to  your  testimony.  Thank  you  for  coming. 

STATEMENT  OF  KEITH  CALHOUN-SENGHOR,  DIRECTOR,  OF- 
FICE OF  AIR  AND  SPACE  COMMERCIALIZATION,  U.S.  DE- 
PARTMENT OF  COMMERCE 

Mr.  Calhoun-Senghor.  Thank  you  very  much,  Mr.  Chairman. 

It  is  a  pleasure  to  be  here  on  behalf  of  Secretary  Brown  and  the 
Commerce  Department,  sir. 

Senator  Burns.  You  might  want  to  pull  that  microphone  in  to 
you  so  that 

Mr.  Calhoun-Senghor.  Is  that  better,  sir? 

Senator  Burns.  You  bet. 

Mr.  Calhoun-Senghor.  Thank  you. 

Senator  Burns.  I  have  an  auctioneer's  voice.  So  you  have  to 
project  that  out  pretty  good. 

Mr.  Calhoun-Senghor.  Thank  you,  sir.  I  would  like  to,  if  it  is 
allowed,  to  submit  my  written  comments  for  the  record  and  to  sim- 
ply highlight  a  few  of  the  points  in  my  written  testimony. 

I  would  like  to  say  that  this  is  a  very  important  time  to  be  here. 
It  is  very  exciting,  and  we  welcome  the  opportunity  to  highlight 
where  we  are  going. 

The  written  testimony  we  have  submitted  will  deal  with  some  of 
the  details  in  terms  of  some  of  the  budget  items,  but  I  would  like 
to  just  touch  on  a  few  points  that  the  chairman  made  during  his 
opening  remarks,  and  also  touch  on  a  few  of  the  directions,  essen- 
tially the  four  areas  that  we  are  going  to  be  focusing  on. 

By  way  of  background,  sir,  we  are  in  the  Office  of  the  Secretary 
of  Commerce,  and  we  work  with  the  various  bureaus  and  with  the 
private  sector  in  terms  of  commercial  space  policies,  specifically 
with  NOAA,  within  the  Commerce  Department,  the  International 
Trade  Administration,  Bureau  of  Export  Administration,  Tech- 
nology Administration  and  National  Telecommunications  and  Infor- 
mation Agency. 

Our  mission  is  to  assist  the  Secretary  in  the  formulation  of  poli- 
cies to  promote  the  commercial  space  activities  of  U.S.  industry  and 
to  promote  the  competitiveness  of  the  private  sector. 

Commercial  space  is  an  extremely  important  area  now,  because, 
as  the  chairman  knows,  this  is  an  emerging  area.  And  it  is  seen 
in  a  number  of  ways  by  the  emergence  of  the  big  LEO  systems,  the 
low-earth-orbiting  systems,  that  will  play  a  very  important  role  in 
the  national  information  infrastructure,  as  well  as  the  global  infor- 
mation infrastructure,  and  by  the  emergence  of  new  industries, 
such  as  remote  sensing,  commercial  remote  sensing,  as  part  of  the 
President's  policy,  which  will  play  an  extremely  important  role  in 
terms  of  this  new  information  explosion  that  we  are  seeing. 

The  office,  in  looking  at  the  trends  in  terms  of  where  things  are 
going,  essentially  has  four  areas  it  will  be  focusing  on  in  the  up- 
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coming  year.  The  first  and  most  important  is  remote  sensing,  com- 
mercial remote  sensing. 

The  President's  policy  of  last  year  essentially  unshackled  U.S.  in- 
dustry to  allow  them  to  compete  in  an  industry  that  has  proven  it- 
self to  be  commercially  viable  and  which  currently  is  dominated  by 
essentially  the  French  and  Russians  in  terms  of  the  provision  of 
commercial  remote  images. 

It  is,  I  think,  a  recognition  of  the  fact  that  we  are  entering  a  new 
age,  a  new  era,  and  that  is  an  information  era.  Remote  sensing  is 
essentially  an  information  technology.  It  is  part  of  the  spectrum  of 
information  from  voice  to  data  to  GPS  location  data  and  imagery. 

And  it  is  very  important  that  we  as  a  nation  remain  techno- 
logically competitive  in  that  area,  because  this  is  one  of  the  areas 
where  there  is  a  direct  linkage  between  our  commercial  viability 
and  our  national  security. 

Our  ability  to  be  commercially  viable,  to  be  a  major  player  in  this 
area,  will  have  a  direct  effect  on  our  ability  to  protect  our  national 
security. 

And  the  President's  policy,  with  the  leadership  of  the  Congress 
in  this  area,  this  is  one  of  the  areas  where  the  Land  Remote  Sens- 
ing Act,  frankly,  pushed  this,  and  the  policy  balances  our  economic 
and  our  national  security  and  is  supported  by  the  intelligence  com- 
munity, the  Defense  Department,  Commerce  and  State  Depart- 
ments. 

The  important  thing  is  to  stay  ahead  of  the  problem  and  to  keep 
us  ahead  of  our  competition  on  this.  In  many  ways,  particularly  in 
this  area,  the  race  is,  for  the  commercial  companies,  no  longer  to 
the  moon;  it  is  to  market. 

And  getting  first  to  market  and  being  able  to  take  space  and 
make  it  relevant  to  the  average  citizen,  I  think,  is  the  challenge 
that  we  face  as  a  government. 

The  second  area  that  we  are  dealing  with  is  the  national  space 
transportation  policy.  As  you  know,  tne  President  also  last  year 
signed  a  policy  that  talked  in  terms  of  what  we  do  about  our  next 
generation  launch  vehicles. 

And  in  many  ways,  it  was  groundbreaking,  because  what  it  did 
is  it  explicitly  for  the  first  time  recognized  the  importance  of  the 
commercial  sector  in  launch  policy  decisions.  It  said  we  have  to  get 
them  involved. 

And  Frank  Weaver  at  Transportation  worked  very  closely  with 
the  Commerce  Department  on  this. 

And  what  it  said  is  that  the  Department  of  Transportation  and 
the  Department  of  Commerce  have  the  mandate  to  get  the  private 
sector  more  directly  involved  in  joint  partnerships  with  the  govern- 
ment in  terms  of  developing  next  generation  launch  vehicles  that 
will  be  relevant  to  our  competitiveness,  as  well  as  involving  them 
from  the  start  in  terms  of  our  commercial  designs,  so  that  we  have 
an  industry  that  has  a  vehicle  at  the  end  of  the  day  that  is  relevant 
to  them,  as  well  as  more  cost  effective  for  taxpayers. 

The  third  priority  is  launch  agreements,  international  launch 
agreements.  We  have  concluded  launch  agreements  with  the  Rus- 
sians. We  have  initialed  a  launch  agreement  with  the  Chinese.  And 
the  Ukrainians,  who  also  have  some  launch  capacity,  have  ex- 
pressed an  interest  in  that. 
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It  is  very  important.  It  is  part  of  a  larger  strategy  of  being  able 
to  ^et  commercial  satellites  affordable  access  to  space,  which  is 
critical  to  our  competitiveness  in  the  larger  telecommunications 
and  remote  sensing  industries  that  are  emerging. 

Our  ability  to  have  assured  access  involves  looking  at  foreign 
launches,  but  it  also  means  balancing  the  interests,  of  minimizing 
the  impact  of  the  emerging  market  economies,  such  as  Russia,  the 
Ukraine  and  China,  economies  in  transition,  of  minimizing  the  dis- 
ruption of  the  market  by  allowing  our  industries  to  fairly  compete, 
while  on  the  other  hand  allowing  the  satellite  and  the  applications 
users  assured  access  to  space  by  using  them. 

We  think  we  hit  that  balance,  and  it  is  always  a  tough  thing.  But 
it  is  always  a  part  of  the  larger  strategy  with  regard  to  the  Presi- 
dent's space  transportation  policy. 

And  finally,  the  fourth  issue  is  emerging  markets.  Particularly  in 
the  Commerce  Department,  we  are  very  concerned,  and  I  think  it 
is  part  of  our  mandate  as  government. 

One  of  the  things  we  do  well  is  collect  information,  and  we  have 
to  be  in  a  position  of  identifying  emerging  trends,  where  things  are 
going  in  terms  of  the  commercial  launch  industry,  where  should  we 
frankly  not  impose  regulations  that  could  kill  and  industry  before 
it  emerges. 

I  think  we  see  that  in  commercial  use  of  GPS,  global  positioning 
satellites,  for  example.  We  don't  want  to  do  anything  that  kills 
that.  It  is  now  a  fact  that  the  commercial  use  of  GPS  exceeds  the 
militarv  use  for  which  it  was  designed.  There  are  just  a  lot  of  com- 
mercial users  out  there. 

The  same  with  spaceports,  dual  use  technologies,  state  and  Fed- 
eral partnerships  with  regard  to  using  those  dual  use  facilities,  the 
use  of  satellites  in  the  Gil  and  the  Nil,  also  very  critical,  and  the 
emergence  of  these  LEO  constellations,  which  will  allow  for  mobile 
global  communications. 

It  is  a  very  exciting  era.  It  is  a  new  era,  and  I  think  that  we  will 
be  looking  back  now  to  see  how  we  have  made  that  transition  be- 
tween the  20th  century  and  the  21st  century. 

And  information  technology,  such  as  remote  sensing  and  global 
communications,  are  critical  to  that.  And  the  importance  of  protect- 
ing at  a  commercial  level  our  interests  in  commercial  space,  as  this 
emerges,  I  think  is  also  something  which  is  very  critical. 

So  I  thank  you  for  the  opportunity  here  today,  Mr.  Chairman, 
and  I  look  forward  to  any  questions  you  have. 

Senator  Burns.  Thank  you. 

[The  prepared  statement  of  Mr.  Calhoun-Senghor  follows:] 
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INTRODUCTION:   Thank  you,  Mr.  Chairman,  and  members  of  the  Subcommittee, 
for  the  opportunity  to  testify  before  you  today  on  the  commercial  space-related 
programs  within  the  Department  of  Commerce's  (DOC)  Office  of  Air  and  Space 
Commercialization  (OASC)  as  well  as  the  President's  FY  1996  Budget  Request  for 
those  activities.   I  will  also  address  the  accomplishments  and  goals  of  the  OASC  as  it 
relates  to  DOC's  goal  in  affecting  these  policies. 

BACKGROUND:  As  part  of  the  Office  of  the  Secretary,  it  is  OASC's  responsibility  to 
advise  the  Secretary  and  Deputy  Secretary  on  the  formulation  and  implementation 
of  policies  related  to  commercial  space.  These  policies  are  developed  to  foster  the 
growth  and  international  competitiveness  of  the  U.S.  commercial  space  sector,  and 
promote  the  commercial  use  of  space  by  U.S.  private  industry. 

With  the  recent  explosion  of  growth  in  commercial  space,  we  deal  with  the 
following  issues  in  anticipation  of  the  future:  traditional  uses  of  space  such  as 
remote  sensing  and  telecommunications;  emerging  markets  and  launch 
applications  such  as  the  commercial  use  of  the  Global  Positioning  System  (GPS)  and 
the  potential  for  commercial  production  in  space;  and,  space  launch  and  / 

transportation  concerns  such  as  international  launch  trade  agreements  and  the 
policies  regarding  next  generation  space  launch  vehicle  development. 

To  accomplish  DOC's  goals  in  these  areas,  OASC  works  with  the  private 
sector,  other  Federal  agencies,  state  and  other  governmental  entities  to  develop 
national  policy  with  respect  to  the  commercial  use  of  space.  OASC  also  coordinates 
policies  on  commercial  space  related  activities  within  the  various  bureaus  in  the 
Commerce  Department,  including  the  Bureau  of  Export  Administration  (BXA), 
International  Trade  Administration  (ITA),  National  Oceanic  and  Atmospheric 
Administration  (NCAA),  National  Telecommunications  and  Information 
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Administration  (NTIA),  Technology  Administration  (TA),  and  Office  of  General 
Counsel  (OGC). 

INVESTMENT  IN  THE  FUTURE:  Over  the  last  two  years,  OASC's 
accomplishments  have  included  the  President's  policy  on  commercial  satellite 
remote  sensing  and  the  President's  National  Space  Transportation  Policy.    We  have 
also  been  involved  in  a  number  of  on-going  initiatives  like  the  U.S.-China  Laimch 
Trade  Agreement,  the  Dual  Use  Launch  Infrastructure  Grant  Program,  the 
Aeronautics  and  Space  Report  of  the  President,  as  well  as  the  Orbital  Debris  and 
Space  Nuclear  Power  interagency  working  groups. 

The  total  OASC  Budget  Request  for  FY  1996  is  $457,000  and  4  personnel.   With 
that  budget,  OASC  will  attend  to  the  Department's  priorities  of  executing  the 
President's  policy  on  commercial  satellite  remote  sensing,  implementing  the  space 
transportation  policy,  finalizing  the  space  launch  trade  agreement  with  China, 
negotiating  an  agreement  with  Ukraine,  and  publishing  Space  Business  Indicators  , 
a  compilation  of  commercial  space  market  trends  and  information. 

In  this  regard,  it  is  important  to  point  out  Mr.  Chairman,  that  at  DOC  and 
throughout  the  Federal  Government,  we  are  re-examining  our  mission  through  the 
National  Performance  Review.    We  are  seeking  customer  input  and  asking  whether 
our  mission  could  be  accomplished  without  Federal  involvement,  what  the  benefits 
of  competition  are,  and  how  we  can  cut  red  tape  and  empower  employees. 

I  would  like  to  review  for  you  some  of  the  Department's  major  policy 
initiatives,  giving  you  a  sense  of  our  accomplishments  as  well  as  what  we  have 
planned  for  the  future. 

REMOTE  SENSING:  In  March,  1994,  Deputy  Secretary  of  Commerce  David  J. 
Barram,  on  behalf  of  the  Administration,  announced  a  major  policy  change  in  the 
treatment  of  commercial  remote  sensing  imagery  and  systems.   The  U.S.  Policy  on 
Foreign  Access  to  Remote  Sensing  Space  Capabilities  allows  for  expanded  sales  of 
commercial  images  from  space  and  the  potential  for  the  export  of  remote  sensing 
systems. 

This  policy  represents  a  major  milestone  in  the  commercialization  of  space- 
based  imagery  and  unleashes  the  potential  of  a  critical  21st  century  information 
technology  at  a  time  when  the  international  market  for  space-based  imagery  appears 
poised  for  significant  expansion.  It  should  open  the  way  for  U.S.  aerospace  firms  to 
aggressively  compete  in  what  currently  is  a  $400  million  market  worldwide,  a 
market  which  could  grow  to  more  than  $2  billion  by  the  year  2000. 

The  geographic  information  systems  (GIS)  market,  which  provides  end-use 
images  incorporating  demographic  or  technical  data  with  digital  maps,  could  be  in 
the  range  of  $5  to  $15  billion  by  the  turn  of  the  century.   Digital  remote  sensing 
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images  are  a  primary  input  to  this  market,  and  therefore  drive  the  of  the  cost  and 
quality  of  its  product. 

The  data  produced  by  remote  sensing  and  GIS  technology  will  include 
environmental  and  geographic  information  that  will  greatly  advance  emergency 
management  and  rescue,  disaster  relief,  mineral  exploration,  crop  management, 
cartography,  marketing,  real  estate  and  a  variety  of  other  commercial  endeavors  and 
become  an  important  product  to  be  delivered  over  the  National  Information 
Infrastructure  (Nil)  and  Global  Information  Infrastructure  (Gil). 

The  remote  sensing  policy  also  aids  the  defense  industry  in  its  efforts  to  find 
new  commercial  applications  for  defense  technologies. 

In  less  than  a  year  since  the  policy  was  released,  NOAA's  National 
Environmental  Satellite  Data  Information  Service  (NESDIS),  has  granted  five 
operator  licenses  to  U.S.  firms  for  the  operation  of  commercial  satellite  remote 
sensing  systems.   A  total  of  seven  U.S.  licenses  have  been  issued  since  January  of 
1993. 

The  Department  will  continue  to  foster  the  U.S.  technological  lead  in  this 
area,  encouraging  U.S.  preeminence  in  the  worldwide  commercialization  of  high 
resolution  imagery,  as  the  U.S.  is  not  alone  in  the  satellite  data  provision  field.   The 
European  Space  Agency,  France,  Russia,  Japan,  and  India  already  have  satellite 
remote  sensing  capabilities,  and  the  press  has  recently  reported  that  Israel,  Korea, 
China,  and  Canada  have  plans  to  enter  the  commercial  satellite  remote  sensing 
field.   We  will  continue  to  work  closely  with  the  Departments  of  State  and  Defense, 
the  intelligence  community,  and  industry  in  the  implementation  and  refinement  of 
this  policy,  balancing  economic,  national  security,  and  foreign  policy  concerns. 

SPACE  LAUNCH  TRADE  AGREEMENTS:  OASC,  in  coordination  with  ITA,  also 
represented  the  Department,  working  with  the  Office  of  the  United  States  Trade 
Representative,  Department  of  Transportation,  State  Department,  and  others  in  the 
U.S.  government,  as  well  as  industry,  to  help  increase  the  size  of  the  world  market 
for  space  launch  without  jeopardizing  economic  advantages  that  the  United  States 
has  gained  in  satellite  production. 

Launch-service  trade  agreements  developed  with  the  governments  of  Russia 
and  China  strive  for  an  environment  under  which  introduction  of  launch  vehicles 
from  economies  in  transition  will  cause  minimal  economic  disruption  to  the 
international  launch  market.    These  agreements  will  allow  U.S.  launch  service 
providers  to  compete  fairly  with  foreign  providers  for  international  business,  will 
allow  satellite  constellation  operators  assured  access  to  launch  capability,  and  will 
aid  the  transition  of  formerly  non-market  economies  to  economies  based  on  fair 
trade. 
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Just  last  month,  the  Department  participated  in  the  initialing  of  a  new 
agreement  with  China.   The  formal  signing  will  take  place  in  the  near  future.    Both 
that  agreement,  and  the  Russian  launch  agreement  signed  in  1993,  call  for  annual 
consultations.   OASC  will  be  taking  part  in  that  process  and  will  be  working  the 
Office  of  the  U.S.  Trade  Representative  on  a  possible  new  agreement  with  the 
government  of  Ukraine  later  this  year. 

In  FY  1996  and  the  coming  years,  OASC  will  be  involved  in  the  monitoring 
and  implementation  of  the  agreements  already  signed,  as  well  as  in  negotiations  of 
possible  new  agreements  with  other  non-market  foreign  launch  providers.    The 
Department  views  these  agreements  as  an  integral  part  of  the  Administration's  plan 
to  develop  low-cost,  dual  use,  reliable  access  to  space  and  foster  fair  competition  in 
the  international  launch  market. 

NATIONAL  SPACE  TRANSPORTATION  POLICY:  The  recent  Presidential  policy 
on  space  transportation  (U.S.  National  Space  Transportation  Policy,  NSTC-4) 
explicitly  recognizes  the  importance  of  private  sector  input  into  government  space 
launch  policies  and  activities.   As  a  result,  the  President's  policy  mandates  that  the 
Department  of  Commerce  and  the  Department  of  Transportation  do  two  things: 

1.  explore  new  and  innovate  relationships  between  the  government  and  the 
private  sector,  and 

2.  assure  private  sector  involvement  in  the  development  of  vehicles. 

In  response  to  the  policy,  OASC  worked  with  Deputy  Secretary  Barram  to 
organize  a  government-industry  roundtable  of  25  CEO's  from  the  launch,  satellite 
manufacturing  and  satellite  operating  community.    The  goal  of  the  meeting  was  to 
listen  to  private-sector  concerns  and  suggestions  on  ways  in  which  industry  and 
government  could  work  together  to  get  industry  more  involved  in  the  design, 
development,  and  operation  of  our  next  generation  launch  vehicles. 

As  a  result  of  this  meeting,  OASC  and  the  Department  of  Transportation's 
Office  of  Commercial  Space  Transportation  are  refining  a  policy  implementation 
plan  that  spells  out  specific  means  of  promoting  the  international  competitiveness 
of  our  space  transportation  sector.   With  industry,  the  National  Aeronautics  and 
Space  Administration  (NASA),  the  Department  of  Defense,  and  the  Congress,  the 
Departments  of  Commerce  and  Transportation  will  examine  the  role  of  the  private 
sector  in  the  design,  financing  and  development  of  U.S.  next  generation  launch 
systems,  exploring  innovative  industry/ government  arrangements  like  risk 
sharing,  tax  incentives,  equity  participation,  and  antitrust  exemption. 

The  Administration  is  also  working  to  see  that  the  commercial  voice  is  heard 
in  the  initial  stages  of  the  government  acquisition  of  launch  vehicles.    Through  the 
National  Spacelift  Requirements  Process,  an  interagency  working  group  consisting 
of  representatives  from  the  Departments  of  Defense,  Commerce,  and 
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Transportation,  NASA,  and  the  intelligence  community,  we  plan  to  develop  a 
common  set  of  spacelift  system  requirements  that  capture  the  needs  of  the  defense, 
intelligence,  civil,  and  commercial  space  sector.    These  common  requirements, 
ranging  in  concept  from  "mass  to  orbit"  to  "customer  satisfaction",  will  influence 
the  future  development  of  medium  to  heavy  launch  vehicles. 

We  feel  that  the  future  of  the  U.S.  launch  industry,  and  the  ability  of  the  U.S. 
government  to  get  to  space  economically  and  reliably,  depends  on  the  kind  of 
industry-government  partnership  we  have  begun  under  this  policy. 

EMERGING  MARKET  TRENDS:  Technological  innovation  and  scientific  know- 
how  are  leading  to  new  and  exciting  space-based  activities  at  a  breathtaking  pace. 
We  have  seen  this  in  the  commercial  application  of  Global  Positioning  System 
(GPS)  information,  the  development  of  world-wide  wireless  communications 
constellations,  and  the  advent  of  dual  use  launch  facilities  known  as  Space  Ports. 

OASC  will  keep  an  eye  on  future  trends  in  commercial  space  not  only  by 
supporting  the  development  of  unique  and  innovative  space  applications  where 
possible,  but  also  by  providing  market  information  for  making  important  space 
business  choices.   Our  plans  include  investigating  ways  to  remove  impediments  to  a 
privately-financed,  next  generation  commercial  space-based  production  facility; 
consulting  with  private  GPS  equipment  manufacturers  to  examine  the  application 
of  GPS  technology  to  the  National  and  Global  Information  Infrastructure  (Gil),  as 
well  as  investigating  the  every  day  utility  of  accurate,  world-wide  position 
information;  and  examining  the  role  of  satellites  and  wireless  communication  in 
the  GH.   We  will  also  produce  an  updated  edition  of  Space  Business  Indicators,  a 
1992  publication  that  highlights  trends  in  the  commercial  space  arena. 

In  closing,  Mr.  Chairman,  Secretary  Brown  has  made  a  commitment  to 
promote  the  growth  of  U.S.  high  tech  industry.  We  at  the  Office  of  Air  &  Space 
Commercialization  are  continuing  that  commitment  by  encouraging  the  cutting- 
edge  advances  made  in  commercial  space  while  at  the  same  time  supporting  U.S. 
national  interests  for  ourselves,  and  for  our  children. 
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Senator  Burns.  Mr,  Weaver,  it  is  nice  to  have  you  with  us  this 
morning. 

STATEMENT  OF  FRANK  C.  WEAVER,  DIRECTOR,  OFFICE  OF 
COMMERCIAL  SPACE  TRANSPORTATION,  U.S.  DEPARTMENT 
OF  TRANSPORTATION 

Mr.  Weaver.  Well,  thank  you  very  much,  Mr.  Chairman.  It  is 
good  to  be  here  and  good  to  see  you  again. 

I,  too,  would  also  like  to  submit  my  full  written  testimony  for  the 
record  and  make  a  few  brief  comments  which  summarize  my  testi- 
mony. 

Senator  Burns.  Without  objection. 

Mr.  Weaver.  Thank  you.  Let  me  also  begin  by  thanking  you  and 
the  members  of  this  subcommittee  and  your  staff  for  this  oppor- 
tunity to  discuss  our  program  and  our  fiscal  year  1996  budget. 

On  behalf  of  Secretary  Pefia,  we  at  the  Department  of  Transpor- 
tation and  the  Office  of  Commercial  Space  Transportation  look  for- 
ward to  continuing  to  work  with  all  of  you  closely  to  help  shape  our 
nation's  future  in  commercial  space. 

This  is  a  challenging  period  in  the  commercial  space  industiy.  In 
1984,  when  my  office  was  established  and  as  a  result  of  the  Com- 
mercial Space  Launch  Act,  the  United  States  was  the  dominant 
supplier  of  the  world's  launch  market. 

At  the  end  of  1994,  some  10  years  later,  we  find  that  Europe's 
Arianespace  is  the  dominant  supplier  in  the  international  launch 
market. 

So  our  goal  is  to  work  with  other  government  agencies,  with  in- 
dustry and  with  you  to  restore  the  U.S.  launch  industry  as  the 
leading  supplier  of  commercial  launch  services  in  the  international 
launch  market. 

Now  the  authority  and  the  function  of  my  office  to  meet  this  goal 
are  twofold.  First,  per  the  Commercial  Space  Launch  Act,  we  will 
regulate  the  U.S.  space  transportation  industry  so  that  we  can  pro- 
tect the  safety  of  the  public  and  of  property  so  as  to  prevent  the 
unfortunate  and  tragic  accident  which  recently  happened  during  an 
explosion  of  a  Chinese  rocket,  in  which  six  people  were  killed  and 
twenty-three  people  were  injured. 

DOT  is  the  regulatory  agency  that  is  responsible  for  regulating 
other  modes  of  transportation.  Moving  payloads  to  and  from  space 
is  another  mode  of  transportation. 

And  that  is  why  we  at  the  Department  of  Transportation,  which 
is  where  I  think  we  effectively  belong,  are  working  vigorously  to 
fulfill  one  of  the  key  missions  of  my  office,  and  that  is  to  ensure 
safety.  We  share  the  same  opinions  and  views  that  you  do  about 
the  safety  of  this  industry. 

Our  second  function  is  per  the  National  Space  Transportation 
Policy,  which  was  signed  by  President  Clinton  in  August  1994. 

We,  along  with  my  colleague  at  the  Department  of  Commerce, 
are  to  help  enhance  the  international  competitiveness  of  the  launch 
industry. 

We  are  developing  an  implementation  plan,  along  with  the  De- 
partment of  Defense  and  NASA,  to  make  those  vehicle  systems 
that  are  being  developed  more  commercially  competitive,  so  that 
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they  also  meets  the  needs  of  our  national  security  and  civil  space 
sectors. 

To  fulfill  these  goals  and  objectives,  my  office  is  requesting  a 
1996  budget  of  $6,541,000.  This  is  an  increase  of  $534,000,  or  9 
percent,  over  our  1995  appropriation. 

Three-fourths  of  this  amount  will  be  used  for  personnel  com- 
pensation to  fund  for  the  full -year  positions  that  were  authorized 
in  1995's  budget  process.  In  1996,  we  do  not  seek  any  additional 
personnel  increases. 

I  would  also  like  to  take  a  few  moments  now  to  tell  you  about 
some  of  the  key  activities  that  we  are  undertaking  in  1995.  The 
first  area  is  in  launching  and  launch  site  regulations. 

We  are  in  the  process  of  updating  the  regulations  that  were  de- 
veloped when  our  office  was  established  and  amended  in  1988,  to 
reflect  the  development  of  new  space  systems  and  the  development 
of  new  commercial  spaceports  that  were  not  completely  addressed 
or  adequately  addressed  at  the  time  these  regulations  were  devel- 
oped. 

The  second  area  is  in  international  trade  in  space  launches.  My 
office  helps  the  U.S.  trade  representative  negotiate  agreements 
which  promote  market  stability  and  competition  as  China,  Russia 
and  other  international  launch  suppliers  into  the  world  space 
launch  market. 

In  fact,  my  office  heads  the  inter-agency  working  groups  on  infor- 
mation, which  monitor  the  compliance  of  these  foreign  launch  sup- 
pliers with  the  terms  and  conditions  in  these  agreements. 

A  third  area  is  in  vehicle  technology.  The  Department  of  Trans- 
portation chairs  the  Committee  on  Transportation  Research  and 
Development  of  the  National  Science  and  Technology  Council. 

Our  deputy  secretary,  Mortimer  Downey,  chairs  this  committee. 
I  chair  the  space  launch  working  group,  comprised  of  the  Depart- 
ment of  Defense,  NASA,  the  Departments  of  Commerce  and  En- 
ergy, to  coordinate  launch  vehicle  research  and  development. 

We  also  work  closely  with  the  Department  of  Defense,  NASA  and 
Commerce  to  develop  a  common  set  of  space  lift  requirements  that 
serve  the  civil,  commercial  and  national  security  sectors. 

Another  area  and  activity  is  in  space  launch  infrastructure.  We 
must  also  have  more  cost  efficient  vehicles,  as  well  as  the  adequate 
infrastructure  to  support  the  demand  for  launch  services  that  we 
see  increasing  in  the  near  term. 

We  are  working  closely  with  the  U.S.  private  sector,  existing 
DOD  and  NASA  launch  sites,  and  emerging  commercial  spaceports 
in  California,  Florida,  New  Mexico,  Alaska  and  other  interested 
state  governments,  to  develop  capabilities  to  support  a  variety  of 
launch  vehicle  options. 

Our  vision  for  the  future.  We  see  commercial  space  as  a  growing 
industry  with  several  new  satellite  services  on  the  horizon.  In 
1994,  the  geostationary  satellite  communications  was  a  $6.5  billion 
international  industry,  of  which  $580  million  was  space  launch  rev- 
enue of  the  U.S. 

By  the  turn  of  the  century,  global  mobile  communication  satellite 
systems,  including  those  geostationary  and  low-earth-orbit  systems, 
are  projected  to  represent  a  $20  billion  industry.  $11  billion  of  the 
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$20  billion  will  represent  satellites,  launches  and  ground  equip- 
ment. 

The  leadership  position  that  the  U.S.  currently  enjoys  in  provid- 
ing these  satellites  and  their  services  will  require  the  United 
States  to  also  have  reliable  and  cost-effective  launch  capability,  be- 
cause if  we  are  to  establish  the  global  information  infrastructure 
and  the  national  information  infrastructure,  we  must  be  able  to 
supply  the  complete  package,  and  not  be  totally  reliant  upon  for- 
eign launch  supply. 

It  is  essential  that  the  cost  of  access  to  space  become  a  key  ingre- 
dient in  making  sure  we  achieve  this  goal. 

We  also  believe  that  the  evolved  expendable  launch  vehicle  pro- 
gram and  family  should  become  operational  around  the  turn  of  the 
century.  And  until  that  happens,  we  will  need  to  upgrade  the  cur- 
rent ELVs  in  order  to  stay  competitive. 

We  also  think  that  the  reusable  launch  vehicles,  such  as  the  sin- 
gle-stage-to-orbit (SSTO)  is  a  promising  technology  to  bring  about 
a  reduction  in  the  cost  to  reach  space. 

Now,  all  of  these  new  space  systems,  technologies  and  emerging 
spaceports  pose  an  increasing  burden  on  my  office,  because  when 
these  systems  become  commercial,  it  will  be  the  responsibility  of 
my  office  to  certify  them,  to  make  sure  that  they  operate  safely, 
and  to  protect  the  public  and  property  of  the  government. 

Finally,  Mr.  Chairman,  as  part  of  the  President's  reinventing 
government  initiative,  we  at  all  Federal  agencies  are  reexamining 
our  mission. 

We  are  seeking  customer  input  as  we  ask  whether  the  mission 
could  be  accomplished  without  Federal  investment  and  what  the 
benefits  of  competition  are. 

This  concludes  my  remarks.  And  once  again,  I  thank  you,  the 
members  and  your  staff  for  this  opportunity.  And  I  am  available 
for  any  questions. 

Senator  Burns.  Thank  you,  Mr.  Weaver. 

[The  prepared  statement  of  Mr.  Weaver  follows:] 
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INTRODUCTION 

Good  morning  Chairman  Burns  and  members  of  the  Subcommittee 
on  Science,  Technology  and  Space.   I  appreciate  the  opportunity 
to  testify  here  today  and  to  tell  you  of  some  of  the  exciting 
things  that  are  going  on  in  commercial  space  transportation  and 
some  of  the  areas  we  feel  need  to  be  addressed.  And,  since  this 
hearing  is  preparatory  to  authorization  of  the  Fiscal  Year  1996 . 
budget,  I  will  address  what  we  see  as  the  resource  needs  to 
enable  us  to  carry  out  our  responsibilities  in  ensuring  the  U.S. 
safe,  economical,  and  assured  commercial  access  to  space. 

Mr.  Chairman,  I  know  that  you  and  the  members  of  this 
subcommittee  are  familiar  with  the  history  of  commercial  space 
operations  in  this  country,  but  in  view  of  the  significant  number 
of  new  members  of  the  Senate  as  a  whole  this  year,  please  permit 
me  to  recount  a  brief  history  of  this  industry  for  the  record. 

BACKGROUND 

From  the  beginning  of  the  space  age  until  relatively 
recently,  space  launching  in  this  country  was  a  strictly 
government  activity,  with  NASA  launching  both  scientific  and 
commercial  payloads  and  the  military  carrying  out  its  own 
programs . 

In  the  early  1980 's,  some  visionaries  dreeuned  of  a 
commercial,  private  sector,  space  transportation  industry  and 
endeavored  to  make  it  a  reality,  leading  to  the  recognition  of 
the  need  for  some  coherent  government  oversight  and  regulatory 
focus,  rather  than  the  fragmented  and  debilitating  need  to  deal 
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with  various  government  concerns  and  requirements  piecemeal. 
Among  the  results  were  the  Commercial  Space  Launch  Act  (CSLA)  of 
1984  and  the  establishment  of  the  Office  of  Commercial  Space 
Transportation  (OCST)  within  the  Department  of  Transportation 
(DOT) . 

Why  DOT?  some  have  asked.   Two  very  logical  reasons.   Moving 
non-government  payloads,  whether  they  are  communications 
satellites,  scientific  instruments,  or  ultimately  people,  to, 
through,  or  from  space  is  transportation.  And  this  is  a 
potentially  hazardous  activity,  as  tragically  demonstrated  by  the 
recent  failure  of  a  Chinese  space  launch,  killing  six  and 
injuring  23  people  in  a  village  several  miles  away.   EXDT  is  the 
regulatory  agency  which  traditionally  oversees  the  safety  and 
other  concerns  of  transportation  modes  in  this  country. 

Through  this  Act  and  subsecjuent  policy  decisions,  OCST  was 
given  the  responsibility  of  ensuring  the  safety  of  commercial 
space  transportation  through  a  process  of  licensing  commercial 
space  launches  and  the  operation  of  launch  site  facilities, 
determining  insurance  requirements  for  launch  operators, 
facilitating  access  to  government  launch  facilities,  advising 
other  government  agencies  on  the  vehicle  and  infrastructure  needs 
of  the  commercial  launch  sector,  and  in  various  wa^s  promoting 
the  growth  and  international  competitiveness  of  the  U.S. 
commercial  space  transportation  industry. 

Little  happened  at  first  in  this  country,  due  to  the 
apparent  availability  of  low  cost  shuttle  launches  and  related 
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shutdown  of  expendable  launch  vehicle  (ELV)  production, lines . 
However,  the  European  Space  Agency  nations,  having  acted  on  their 
determination  not  to  be  dependent  upon  the  shuttle,  had  developed 
their  Ariane  expendable  launch  vehicle  and  were  already  operating 
an  alternative  to  the  shuttle  out  of  Kourou,  French  Guiana. 

The  Challenger  disaster  in  1986  led  to  the  recognition  that 
the  launching  of  commercial  payloads  was  not  the  best  use  of  the 
•shuttle  and  the  decision  by  McDonnell  Douglas,  General  Dynamics 
and  other  traditional  U.S.  launch  vehicle  manufacturers  to  go 
back  into  production  and  become  commercial  launch  service 
providers.   The  CSLA  gave  them  the  ability  to  use  federal, 
primarily  military,  launch  sites  on  a  direct  cost  reimbursement 
basis. 

Restarting  ELV  production  lines  took  time,  however,  and  the 
first  commercial  licensed  launch  did  not  take  place  until  early 
1989,  more  than  three  years  after  the  Challenger  tragedy.   In  the 
meantime,  with  jno   Western  alternative,  the  ESA  Ariane  rocket 
built  up  an  early  lead  in  launch  contracts  which  set  the  stage 
for  its  current  position  of  leadership  in  commercial  launching. 

The  challenge  before  us  today  is  to  restore  the  U.S.  to  its 
long-held  position  as  the  dominant  supplier  of  launch  services  to 
the  world. 

CnKRSMT  STATUS  OP  THE  COMMBRCIAI.  SPACE  LAUNCH  INDUSTRY 

From  that  1989  start,  the  U.S.  commercial  space  launch 
industry  has  grown.   In  spite  of  a  few  failures  in  a  young  and 
complex  undertaking,  the  industry  appears  on  the  verge  of 
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attaining  a  degree  of  maturity.   We  have  had  45  licensed 
commercial  launches  to  date,  including  15  each  on  Atlas  and  Delta 
vehicles.   Launch  operations  have  taken  place  from  Cape  Canaveral 
Air  Station  in  Florida,  White  Sands  Missile  Range  in  New  Mexico, 
Vandenberg  Air  Force  Base  in  California,  Wallops  Flight  Facility 
in  Virginia,  and  the  Kauai  Test  Facility  in  Hawaii. 

Launch  vehicles,  such  as  the  Atlas  and  Delta,  have  been 
significantly  improved  in  performance,  payload  capacity,  and  on- 
orbit  accuracy.  New  vehicles  have  been  introduced  or  are  under 
development.   Two  licensed  commercial  launches  have  occurred 
already  this  year  and  our  commercial  space  launch  manifest  lists 
17  more  launches  scheduled  for  the  remainder  of  this  calendar 
year,  although  some  of  these  could  slip. 

A  LOOK  AHBAO 

In  spite  of  this  growth  and  progress  in  the  last  five  years, 
we  believe  the  next  twenty  years  will  witness  more  significant 
changes  in  space  commerce  than  those  which  have  occurred  since 
the  dawn  of  the  space  age.  We  are  excited  about  the  long-range 
outlook  for  the  commercial  space  transportation  segment.  We  have 
a  vision  of  space  as  a  place  to  do  business,  and  to  do  it  in  an 
increasingly  commercial  manner.  On  the  present  course, 
commercial  space  launches  annually  will  potentially  outnumber 
government  launches  within  the  next  few  years,  and  we  believe  , 
this  trend  will  continue. 

Satellite  communications  is  already  a  $6.5  billion  (1994) 
international  industry,  of  which  $580  million  and  growing 
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represents  the  U.S.  conunercial  space  launch  industry.   The 
industry  has  depended  primarily  on  geostationary  (GEO)  satellites 
22,300  miles  above  the  equator,  and  these  continue  to  be  a 
mainstay.  But  now   mobile  systems  to  carry  individual  voice  and 
data  communications  through  constellations  of  numerous  low-earth- 
orbiting  (LEO)  satellites  are  poised  to  add  a  whole  new  dimension 
to  the  industry.   The  FCC  recently  approved  licenses  for  the 
Iridium,  Globalstar,  and  Odyssey  LEO  systems  to  go  with  the 
previously  approved  Orbcomm  system.  A  significant  number  of 
these  satellites  are  expected  to  be  launched  aboard  U.S. 
vehicles.  » 

By  the  turn  of  the  century,  global  mobile  communications 
satellite  systems  and  services,  including  geostationary  and  non- 
geostationary,  are  projected  to  represent  a  $20  billion  marl<et, 
of  which  $11  billion  would  be  satellites,  launches  and  ground 
equipment. 

Companies  are  already  well  into  plans  to  exploit  the  many 
benefits  to  be  gained  from  earth  imaging  from  space.  These 
include  environmental  monitoring,  agricultural  assessment, 
mineral  exploration,  and  even  traffic  management. 

New  and  increasingly  commercial  uses  of  Global  Positioning 
System  (GPS)  satellites  are  being  developed,  and  satellites 
committed  to  data  transmission  and  paging  are  ready  for 
launching. 

And,  of  course,  there  is  the  essential  contribution  that- 
satellites  will  continue  to  make  to  the  development  of  the 
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National  and  Global  Information  Infrastructures  (Nil  and  Gil) 
through  the  unique  capability  they  add  in  connecting  anyone  with 
anyone  else,  anywhere  on  the  globe. 

We  in  the  U.S.  will  have  control  over  our  own  access  to 
these  many  benefits  only  as  long  as  we  have  reliable  and  cost 
effective  launch  capability  and  capacity. 

We  look  forward  to  the  day  when  work  will  actually  be  done 
in  space  on  a  commercial  basis  and  when  travel  to,  through  and 
from  space  will  be  routine.  This  is,  of  course,  looking  well 
into  the  future,  but  decisions  we  make  now  will  do  much  to 
determine  whether  the  United  States  and  its  business  community 
will  lead  the  way. 

Manufacturing  and  technology  development,  materials 
processing  and  crystal  growth  in  space  are  ideas  which  need  to  be 
pursued  for  commercial  applications.   Some  may  not  prove 
economically  feasible,  or  may  be  further  in  the  future  than  we 
now  see,  but  if  this  nation  and  our  private  sector  do  not  lead 
the  way,  others  will. 

NATIONAL  SPACB  TRANSPORTATION  POLICY 

On  August  5,  1994,  the  Clinton  Administration  announced  a 
new  National  Space  Transportation  Policy,  and  the  White  House, 
the  Department  of  Transportation  (DOT), and  the  Department  of 
Commerce  (DOC) ,  are  currently  finishing  up  details  on  an 
implementation  plcin.  This  policy  built  on  earlier  work,  (such  as 
the  Augustine  Report  and  the  Moorman  Study) ,  in  which  OCST 
participated,  and  also  reflects  input  from  our  Commercial  Space 
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Transportation  Advisory  Conunittee  (COMSTAC) ,  which  provides 
industry  expertise  and  perspective  to  the  Secretary  of 
Transportat  ion . 

I  believe  this  policy  and  implementation  plan  provide  the 
context  within  which  we,  in  partnership  with  Congress,  can  take 
those  steps  needed  to  ensure  the  health  and  international 
competitiveness  of  the  U.S.  space  transportation  industry. 

The  plan  lays  out  the  roles  and  responsibilities  of 
government  departments  and  agencies,  and  other  witnesses  will, 
I'm  sure,  address  some  of  these.   We,  at  Transportation,  have  the 
primary  responsibility  for  addressing  the  international 
competitiveness  of  the  U.S.  launch  industry,  and,  with  the 
Department  of  Commerce,  developing  public /private  partnerships 
that  will  cooperate  with  NASA  and  the  Department  of  Defense  in 
their  respective  development  of  the  next  generation  reusable 
launch  vehicles  and  the  evolved  expendable  launch  vehicle  (EELV) 
family. 

Until  the  EELV  family  becomes  operational,  upgrades  to  the 
traditional  expendable  launch  vehicle  fleet  are  essential  in 
order  to  stay  competitive,  an  important'  interim  step  while 
awaiting  the  next  generation  vehicles.  These  measures  are  needed 
in  order  for  launch  providers  to  remain  competitive  in  the  short 
run,  and  to  reduce  the  government's  own  launch  costs  during  that 
period. 

OCST  also  participated  in  the  grant  selection  process  for 
the  1993  and  1994  Air  Force  Dual-Use  Infrastructure  Grant 
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Programs , 

RB-DSABLB  LAUNCH  VBHZCLBS 

We  believe  that  the  re-usable  launch  vehicle,  such  as  the 
single-stage-to-orbit  (SSTO)  concept,  is  a  promising  technology 
to  bring  about  a  reduction  in  the  cost  to  reach  space.   Such 
vehicles  have  the  potential  to  provide  highly  reliable,  safe  and 
economical  access  to  space. 

There  are,  in  fact,  some  promising  entrepreneurial  efforts 
underway  along  these  lines.  We  are  following  closely  the  efforts 
of  small,  risk-taking  private  firms,  which  are  actually  building 
hardware  with  private  capital  to  demonstrate  their  vision  of  how 
this  can  be  done. 

DOT  is  conducting  pre-license  consultations  with  larger, 
well-established  commercial  companies  that  are  developing 
reusable  launch  vehicle  technology  in  an  effort  to  acquaint  them 
with  licensing  requirements.  We  are  advisincf  them  on  approaches 
to  safety  issues  and  other  considerations  that  may  involve 
vehicle  design,  operation,  and  maintenance.   In  doing  so  we  are 
establishing  government /industry  partnerships  that  will  define 
the  approaches  to  be  used  in  shifting  from  high  cost,  infrequent, 
access  to  space,  to  lower  cost,  frequent,  access,  while 
protecting  public  health  and  safety. 

TBCKMOLOOICAL  INNOVATION 

Companies  such  as  American  Rocket,  with  its  pioneering  work 
on  hybrid  propellant,  Orbital  Sciences  Corporation,  developer  of 
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the  air-launched  Pegasus  and  other  innovations,  and  the 
CoiTunercial  Experiment  Transporter  (COMET)  orbital  re-entry- 
vehicle,  are  only  a  few  examples  of  the  private  sector  pushing 
the  technological  envelope. 

In  another  approach,  we  are  working  with  a  major  U.S. 
aerospace  firm  pursuing  an  innovative  commercial  launch  concept 
that  involves  collaboration  among  partners  in  this  country, 
Russia,  Ukraine,  and  Norway.   This  new  "sea  launch"  venture  would 
operate  out  of  a  U.S.  home  port  and  use  a  mobile  floating  launch 
platform  to  provide  the  optimum  launch  location  for  each  specific 
kind  of  satellite. 

REGOIATORY  ISSUES 

These  new  technologies  pose  new  and  unique  safety/regulatory 
issues.   No  longer  is  the  government  necessarily  performing 
technical  oversight  over  design  and  development  of  these  new 
vehicles  and  technologies.   DOT  is  the  government  agency 
responsible  for  assuring  public  health  and  safety  as  concerns  the 
operation  of  these  vehicles  in  commercial  transportation  and  we 
must  develop  new  expertise  and  regulatory  tools  to  keep  pace 
with  the  evolving  changes  occurring  in  this  industry. 

The  development  of  industry  standards  is  a  desirable  goal  to 
increase  efficiency  and  streamline  both  industry  operations  and 
the  regulatory  process.   To  stimulate  and  focus  industry  interest 
in  such  standards,  OCST  sponsored  a  workshop  under  the  auspices 
of  the  American  Institute  of  Aeronautics  and  Astronautics  to 
address  the  benefits  to  the  international  space  transportation 
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industry.   I  am  pleased  to  report  that  this  effort  is  on-going, 
wit-h  plans  to  have  the  first  range  safety  standards  available  for 
industry  review  later  this  spring.   We  believe  this  will  become  a 
springboard  to  streamlining  the  regulation  of  the  commercial 
space  transportation  industry  by  allowing  the  industry  to  define 
the  standards  by  which  it  will  provide  for  safe  and  reliable 
space  systems. 

During  1995,  DOT  is  considering  a  number  of  activities  to 
help  achieve  this  vision  of  commercial  space  transportation  in 
the  next  two  decades.   Allow  me  to  mention  a  few: 

o  Launching  and  Launch  Site  Regulations:   IDOT  hopes  to 
update  regulations  concerning  commercial  launches  and  the 
operation  of  commercial  launch  sites.   Using  information 
gathered  at  a  public  meeting  in  October  1994,  we  intend  to 
enhance  both  the  definition  and  clarity  of  the  1988  regulations 
while  retaining  the  flexibility  necessary  to  encompass  new  space 
transportation  systems  developed  since  then. 

o  International  Trade  in  Space  Launches:  DOT  has  helped  to 
negotiate  international  agreements  which  promote  market  stability 
and  competition  as  China  and  Russia  enter  the  world  space  launch 
market  and  transition  to  market  economies.  OCST  leads  the 
interagency  Working  Groups  on  Information,  which  are  responsible 
for  monitoring  Chinese  and  Russian  compliance  with  the 
agreements.  We  are  analyzing  the  need  for  international 
agreements  with  market  economies  (e.g.,  Europe  and  Japan)  to 
provide  for  free  and  fair  competition  in  space  launches.   OCST 
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supports  the  USTR  by  conducting  LEO  and  GEO  market  assessments 
enabling  the  USTR  to  allow  foreign  launch  suppliers  to 
participate  without  disrupting  the  market. 

o  Vehicle  Technology:  DOT  is  working  closely  with  DOD,  NASA, 
and  DOC  to  develop  a  common  set  of  spacelift  requirements  to 
serve  civil,  commercial,  and  national  security  needs.   DOT  is 
also  working  closely  with  the  other  agencies  to  develop  a 
coordinated  technology  plan  to  serve  the  future  needs  of  the 
three  space  sectors. 

o  Space  Launch  Infrastructure:   DOT  is  working  closely  with 
the  U.S.  private  sector,  existing  DOD  and  NASA  launch  sites, 
emerging  commercial  spaceports,  and  interested  state  governments 
to  develop  an  inventory  of  the  infrastructure  needs  of  the 
commercial  space  transportation  industry. 

We,  at  DOT,  view  our  role  as  ensuring  the  safety  of 
commercial  space  transportation.   As  you  may  recall,  I  requested 
the  DOT  Inspector  General  to  review  the  procedures,  processes, 
and  organizational  structure  of  the  Licensing  and  Safety  Division 
of  OCST.   Copies  of  the  IG's  report  and  our  implementation  plans 
for  the  recommendations  made  were  provided  to  members  of  the 
subcommittee  last  year.  We  are  well  on  our  way  to  implementing 
those  recommendations.  We  are  in  the  process  of  updating  the 
regulations,  providing  for  electronic  communications  with  our 
constituents,  automation  of  the  license  application  process, 
expanding  our  in-house  expertise  (three  added  personnel  in  1994 
brought  in  excess  of  70  years  aerospace  experience  to  the 
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office) ,  and  enhancement  of  two-way  communications  between  the 
licensing  staff  and  license  applicants. 

Our  goal  is  to  work  with  industry.  We  welcome  innovation  and 
enterprise,  commensurate  with  our  responsibility  to  maintain 
safety.   We  also  want  to  provide  clarification  to  the  site 
operator  licensing  process  to  facilitate  development  of  this  new 
industry  and  associated  services. 

^  INFRASTRUCTURB 

Transportation  infrastructure  is,  after  safety,  the 
principal  operational  concern  of  DOT,  and  space  transportation 
infrastructure  is  probably  undergoing,  proportionately,  the 
greatest  transformation  of  any  mode  of  transportation.  While 
commercial  launches  to  date  have  all  taken  place  from  federal 
facilities,  work  is  proceeding  on  planning  and  development  of 
four  commercial  launch  sites  in  the  U.S. 

-  Western  Commercial  Space  Center  located  at  Vandenberg 
Air  Force  Base  in  California  has  just  received  a  $30 
million  investment  from  ITT  and  plans  to  support  a 
variety  of  small  launch  vehicle  operations. 

-  Spaceport  Florida  Authority  is  developing  one  or  more 
commercial  launch  sites  at  Cape  Canaveral  and 
elsewhere. 

-  Alaska  Spaceport  plans  development  at  Kodiak  Island 
that  would  support  commercial  polar-orbital  and 
suborbital  launches . 

-  Southwest  Regional  Spaceport  adjacent  to  White  Sands 
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Missile  Range  in  New  Mexico  is  planning  to  support 
commercial  sounding  rocket  activity  and  new  reusable 
and  expendable  launch  vehicle  systems.  It  was  the  site 
for  testing  McDonnell  Douglas's  Delta  Clipper,  a  single- 
stage-to-orbit  concept  vehicle-. 

DOT  has  the  statutory  responsibility  to  ensure  protecting 
public  health  and  safety  through  licensing  operation  of  these 
facilities  and  is  looking  at  innovative  partnerships  and  other 
ways  to  be  supportive  of  these  groundbreaking  undertakings. 

We  look  to  the  implementation  of  other  strategies,  such  as 
anchor  tenancy,  termination  liability,  innovative  partnerships, 
and  imaginative  tax  policies  for  commercial  launch  providers  and 
spaceport  developers . to  leverage  private  capital  into  space 
commerce . 

FY  '96  BUDGET  REQUEST 

Against  this  backdrop,  Mr.  Chairman,  I  note  the  President's 
FY  1996  request  for  the  Office  of  Commercial  Space  Transportation 
is  $6,541  million.   It  represents  an  increase  of  $534  thousand, 
or  9%,  over  the  final  FY  1995  appropriation.   Three  quarters  of 
this  amount  is  for  personnel  compensation,  to  fund  for  the  full 
year  positions  authorized  in  the  FY  1995  budget  process.   The  FY 
1996  request  does  not  seek  any  additional  personnel. 

The  FY  1995  staffing  increases  were  enacted  in  response 
to  the  demands  placed  on  OCST  by  the  growth  in  the  commercial 
space  launch  industry  and  its  increasing  complexity  and 
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diversity.   It  is  responding  to  industry's  desire  for  more 
explicit  guidance  concerning  licensing  requirements. 

Future  resource  needs  are  difficult  to  predict  in  a  climate 
of  diversifying  technology  and  proprietary  developments  that  can 
suddenly  make  yesterday's  projection  obsolete.   A  radical 
development  in  new  vehicle  technology,  a  dramatic  breakthrough  on 
cost  per  pound  to  orbit  or  other  development  could  greatly  alter 
the  Office's  requirements  to  be  able  to  ensure  safe  and 
environmentally  responsible  commercial  space  transportation. 

As  part  of  the  President's  Reinventing  Government 
Initiative,  we,  and  all  federal  agencies,  are  reexamining  our 
mission.   We  are  seeking  "customer"  input,  as  we  ask  whether  the 
mission  could  be  accomplished  without  federal  investment,  what 
the  benefits  of  competition  are,  and  ways  to  cut  red  tape  and 
empower  employees. 

This  concludes  my  formal  remarks.  Once  again,  I  thank  you 
for  inviting  me  to  testify  this  morning.   I  would  be  happy  to 
answer  any  of  your  questions. 

### 
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Senator  Burns.  We  will  just  start  with  you.  There  are  a  couple 
of  questions  that  I  will  ask  both  of  you.  I  would  also — there  will 
be  some  questions  from  other  committee  members  that  you  might 
respond  to  the  committee  and  to  the  individual  committee  members 
at  a  later  date.  We  will  keep  the  record  open,  as  far  as  this  hearing 
is  concerned. 

Secretary  Pefia  is  planning  for  a  total  reorganization  of  DOT  as 
a  part  of  the  effort  to  reinvent  government.  And  it  is  my  under- 
standing that  under  that  plan,  Mr.  Weaver,  your  office  would  be 
abolished  and  its  functions  will  be  transferred  to  the  FAA. 

Would  you  comment  on  the  Secretary's  plan  at  this  point,  as  it 
relates  to  your  office? 

Mr.  Weaver.  OK,  Mr.  Chairman.  Let  me  just  clarify  one  point. 

Senator  Burns.  OK. 

Mr.  Weaver.  And  that  is  that  Secretary  Pefia  has  announced  the 
consolidation  of  the  existing  ten  modes  at  the  Department  of  Trans- 
portation into  three  broad  categories.  Those  categories  would  be 
air,  land  and  maritime. 

What  he  has  proposed  is  relocating  my  office  from  the  Office  of 
the  Secretary  into  one  of  those  groupings  that  he  refers  to  as  air. 
He  does  not  intend  to  abolish  my  office,  but  simply  to  locate  it  in 
a  grouping  along  with  the  FAA. 

Mr.  David  Hinson,  the  Administrator  of  the  FAA,  and  I  just  met 
last  week.  I  can  assure  you  that  Mr.  Hinson  is  an  avid  supporter 
of  space,  and  he  intends  to  work  closely  with  me  to  continue  to 
make  sure  that  my  office  can  perform  the  functions. 

So  at  the  present  time,  it  is  not  being  abolished.  We  are  working 
to  develop  a  proposal,  which  we  will  be  submitting  to  Congress  for 
legislative  changes.  Aiid  at  that  time,  I  will  be  happy  to  meet  with 
you  and  other  members  of  the  committee  when  we  can  discuss  this 
in  more  detail. 

Senator  Burns.  Do  you  have  a  timeframe  on  that,  when  that  will 
happen,  or  any  indication  of  that? 

Mr.  Weaver.  The  indication  is  that  by  mid-March,  we  will  have 
a  series  of  legislative  proposals  that  will  be  submitted  to  the  re- 
spective transportation  oversight  committees.  And  at  that  time,  we 
will  be  able  to  discuss  the  entire  DOT  restructuring  program  with 
Members  of  Congress. 

Senator  Burns.  I  would  say  in  this  government,  it  always  seems 
like  to  me — and,  of  course,  I  am  running  into  more  over  here. 

I  am  more  accustomed  to  doing  business  with  Federal  land  man- 
agers and  the  challenges  that  we  face  over  in  Energy  and  Natural 
Resources,  because  we  come  from  a  resource  state.  And  we  find  a 
lot  of  departments  that  do  not  talk  to  one  another. 

There  is  no  communication.  The  right  hand  does  not  know  what 
the  left  hand  is  doing.  So  we  all  start  out  in  this  business  of  cutting 
our  own  trail,  so  to  speak. 

In  the  ongoing — and  I  congratulate  you  interacting  with  Mr.  Cal- 
houn-Senghor  over  in  the  Commerce  Department,  because  I  think 
it  is — one  of  these  days  we  are  going  to  have  to  lay  down  some 
lines  of  who  is  in  charge  here,  so  that  we  are  not  only  talking  to 
one  another,  we  also — there  is  a  clear  line  of  authority  whenever 
we  start  talking  about  the  commercialization  of  space  and  the 
launching  and  this  type  of  thing  and  how  it  affects  this  country. 
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There  has  baen  an  ongoing  debate  between  NASA  and  your  oflfice 
over  which  agency  has  jurisdiction  over  commercial  launches  of 
NASA  payloads.  NASA  argues  that  when  it  purchases  a  commer- 
cial launch  service,  NASA  has  the  legal  right  to  waive  OCSTs  ju- 
risdiction over  the  launch. 

In  fact,  NASA  claims  OCST  has  no  jurisdiction  whatsoever  over 
these  launches  because  they  are  not  commercial.  Are  you  working 
toward  any  kind  of  a  resolution  to  this?  And  if  you  have,  can  you 
tell  us  what  progress  you  have  made? 

Mr.  Weaver.  Yes,  I  can,  Mr.  Chairman.  My  office  has  been  work- 
ing with  NASA  on  the  use  of  commercial  launch  services. 

As  a  matter  of  fact,  there  is  one  program  that  NASA  recently  an- 
nounced that  will  require  bidders  to  obtain  a  commercial  launch  li- 
cense. That  was  in  the  memorandum  of  agreement  for  the  ultra- 
light program. 

There  is  another  program  that  NASA  had  helped  to  sponsor,  but 
it  is  a  commercial  program,  the  Comet  program.  And  in  that  one, 
we  issued  a  license  to  the  launch  company. 

And  then  part  of  our  request  to  update  regulations  is  to  seek 
more  explicit  authority  to  protect  the  public  safety.  Currently  it  is 
implied  that  we  may  have  the  authority  for  reentry,  it  is  not  explic- 
itly required. 

So  yes,  we  are  continuing  to  work  with  NASA  to  define  the  areas 
of  cooperation.  But  when  NASA  seeks  to  launch  its  programs,  and 
they  have  to  procure  expendable  vehicles,  that  is  where  we  do  not 
have  oversight. 

But  in  those  cases  where  they  are  truly  commercial,  we  do  co- 
operate with  them,  and  we  do  license  those  lauches.  And  we  do 
have  a  much  more  cooperative  relationship. 

If  I  may  add,  NASA  is  more  enthusiastic  about  working  with  my 
office.  And  they  mentioned  that  on  the  ultra-light  program,  before 
they  issued  an  RFP,  they  wanted  to  require  us  to  work  with  indus- 
try and  for  the  industry  to  seek  a  license.  So  that  cooperative  spirit 
is  working  well. 

Senator  Burns.  Could  you  give  us  an  insight  on  the  agreement 
that  is  just  about  to  be  signed  with  China,  limiting  their — what 
they  can  charge  and  also  their  number  of  China  launchings?  Could 
you  give  us  an  insight  on  that  agreement?  I  guess  it  has  not  been 
signed  yet,  I  understand. 

Mr.  Weaver.  That  is  correct.  It  was  initialed  on  January  27, 
1995  subject  to  the  mutual  review  of  both  governments,  just  for 
language  translation.  But  it  is  subject  to  be  signed  in  the  very  near 
future. 

Senator  Burns.  Give  us  some  details.  What  will  the  U.S.  launch 
industry — ^how  do  we  gain  from  that  agreement? 

Mr.  Weaver.  OK  Let  me  first  state  that  this — negotiating  this 
agreement  involved  very  close  cooperation  and  consultation  with  all 
sectors  of  the  commercial  space  industry. 

Both  Mr.  Calhoun-Senghor  and  I  met  with  all  sectors,  the  sat- 
ellite manufacturers,  launch  vehicle  manufacturers,  and  service 
providers,  in  developing  the  terms  and  conditions. 

Briefly  stated,  what  we  have  arrived  at  in  this,  I  think,  most 
comprehensive  trade  agreement  is  that  in  terms  of  the  access  that 
China  will  have  to  the  geostationary  market,  we  arrived  at  a  quan- 
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tity  where  they  could  have  11,  up  to  11,  payloads  to  be  launched 
over  the  7-year  term  of  the  agreement. 

And  this  is  approximately  equal  to  the  same  number  that  they 
had  in  the  other  agreement,  if  you  look  at  launches  per  year. 

In  the  low-earth-orbit  market,  we  arrived  at  a  discipline  where, 
in  the  deployment  of  these  global  constellations,  where  there  would 
be  multiple  launches  and  several  dozen  or  more  satellites  to  be 
launched,  we  arrived  at  terms  and  conditions  which  would  look  at 
the  total  participation  by  countries  from  economies  that  have 
economies  in  transition,  to  look  at  the  relative  share  that  they  will 
have  in  the  deployment  of  these  systems. 

And  only  if  it  exceeds  the  share  that  western  market  suppliers 
will  have  would  we  have  a  concern,  and  then  we  have  stipulated 
key  factors  that  would  be  considered:  whether  or  not  there  was 
available  launch  supply  from  the  West,  whether  or  not  they  were 
key  business  decisions. 

But  we  worked  those  terms  so  that  industry  would  not  be  overly 
burdened,  and  they  would  at  least  have  some  guiding  parameters 
to  let  them  make  the  most  effective  business  decision. 

Also,  to  go  back  to  the  GEO  quantity,  we  also  developed  a  provi- 
sion that  would  grandfather  four  more  payloads,  because  the  Chi- 
nese signed  contracts  before  the  old  agreement  expired,  and  they 
had  not  launched  the  entire  quota  that  they  were  allowed  under 
the  terms  of  the  first  agreement. 

We  also  developed  what  we  call  adjustment  factors,  because  the 
industry  had  noted  to  us  that  there  are  certain  costs  which  we 
were  able  to  not  only  categorize  but  quantify,  that  are  unique  to 
launching  in  China,  as  opposed  to  launching  in  the  United  States 
or  from  Kourou  on  an  Ariane  rocket. 

So  we  identified  those  factors,  negotiated  those  with  the  Chinese 
government,  and  specified  what  they  were  and  what  the  price 
ranges  were. 

We  also  arrived  at  a  more,  we  thought,  agreeable  and  also  a 
more  factual  differential  in  order  to  look  at  the  prices  that  Chinese 
launch  suppliers  would  offer  in  the  market. 

That  differential  is  at  15  percent,  so  that  we  would,  considering 
those  factors,  not  regard  it  necessary  to  look  at  each  one  as  long 
as  their  price  was  within  15  percent  of  the  lowest  western  bid. 

But  we  would  look  at  those  factors  in  greater  detail  if  there  was 
a  price  that  was  offered  outside  that  range  and  determine  if  those 
quantifiable  price  differences  actually  were  more  than  what  we 
thought  they  were. 

We  think  that  on  balance  this  agreement  will  provide  greater 
market  stability.  It  will  also  allow  U.S.  satellite  manufacturers  to 
have  access  to  launch  vehicles  from  China  and  supply  satellites  in 
that  region  of  the  world  where  there  is  an  increased  demand  for 
satellite  service. 

And  it  does  not  severely  impact  the  launch  vehicle  manufactur- 
ers. So  we  tried  to  strike  a  balance  between  at  times  conflicting  de- 
mands and  the  conflicting  needs  of  those  sectors  of  the  industry. 

Senator  Burns.  Mr.  Calhoun-Senghor,  I  understand  the  commer- 
cial sensoring  market  is  about  $700  million  right  now,  and  that  is 
expected  to  really  blow.  Can  you  give  us  any  idea  on  how  big  that 
market  could  be  and  its  rate  of  development  now? 
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Mr.  Calhoun-Senghor.  Yes,  sir,  Mr.  Chairman.  The  commercial 
mode  sensing  market  is  a  very  exciting  market,  because  currently, 
as  you  know,  most  of  what  is  being  aimed  at  for  U.S.  companies 
entering  this  is  the  aerial  photography  market,  a  well-established 
market. 

You  are  right.  It  is  about  $500  to  $700  million  currently.  It  is  ex- 
pected that,  by  the  turn  of  the  century,  to  be  about  $2  billion  a 
year. 

That  does  not  include  the  geographic  information  systems,  GIS, 
which  is  the  integration  of  the  information,  demographic  informa- 
tion, population  information,  on  imagery. 

If  you  include  that,  the  software  industry  that  that  includes,  and 
the  processing,  you  are  talking  anywhere  from  $10  to  $15,  some 
have  it  as  high  as  $20  billion  per  year. 

It  is  a  huge  market.  It  is  emerging.  It  is  an  established  market. 
And  judging  from  the  number  of  companies  that  have  applied  for 
licenses  with  the  Department,  a  lot  of  companies  believe  it  is  sub- 
stantial. 

Senator  Burns.  It  may  sound  silly,  but  with  the  development  in 
this  area  of  the  capabilities  of  these  systems,  in  other  words,  where 
they  are  constantly  being  upgraded  all  the  time — just  something 
pops  in  my  head — is  there  any  national  security  implications  here, 
as  we  go  down  this  road? 

Mr.  Calhoun-Senghor.  I  think  there  are  clearly,  sir.  And  I 
think,  also,  thev  were  clearly  dealt  with,  anticipated  and,  I  can  as- 
sure you,  heavily  debated  and  resolved  in  the  policy  debate. 

There  is  no  question  that  there  is  a  connection  Between  the  uses 
of  this  from  a  commercial  point  of  view,  as  well  as  from  a  national 
security  point  of  view. 

It  is  information.  That  is  part  of  what  makes  the  information  age 
that  we  are  going  into  so  exciting,  but  also  so  potentially  challeng- 
ing. What  the  policy  did  is  it  realized  two  things.  It  had  a  two-part 
strategy,  to  address  your  question. 

The  first  is,  it  said,  in  order  to  meet  the  national  security  con- 
cerns, we  had  to  ask  ourselves  an  essential  question:  In  time  of  cri- 
sis, where  you  have  American  troops  on  the  ground  or  we  have  our 
allies  at  risk,  who  would  you  rather  have  overhead  taking  imagery, 
U.S. -controlled  satellites  where  we  have  some  leverage  and,  frank- 
ly, patriotism  on  the  part  of  our  companies,  or  would  we  rather 
have  countries  involved  who  may  not  share  our  same  interests? 

So  it  was  important  for  us  to  unshackle  U.S.  industry  to  allow 
them  to  enter  the  market  and  thereby  be  a  significant  player. 

That  reduces,  and  hopefully  significantly  reduces,  the  economic 
incentive  for  other  countries  to  endogenously  develop  that  capabil- 
ity. That  is  the  first  part. 

The  second  part  of  it  is  that  there  were  some  very,  very  well- 
thought-through  national  security  conditions  applied  to  these  li- 
censes. 

This  was  a  process  which  did  not  happen  over  a  matter  of 
months.  In  fact,  it  goes  back,  probably  for  the  origins  of  discussion 
about  commercial  remote  sensing,  two  administrations. 

But  what  we  did  in  the  President's  policy  is  we  had  the  intel- 
ligence community,  the  Defense  Department,  Commerce  Depart- 
ment and  State  Department  all  realizing  that  we  are  entering  a 
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new  day  and  that  what  we  had  to  do  is,  instead  of  pretending  that 
there  was  no  wide  foreign  availability  to  this,  get  ahead  of  the 
problem. 

There  are  almost  a  dozen  countries,  Mr.  Chairman,  who  have  in- 
digenous, technological  capability  to  produce  remote  sensing  capa- 
bilities and  are  getting  actively  involved  in  it  commercially. 

Therefore,  what  we  did  is,  in  our  licenses,  we  required  several 
things.  First  of  all,  we  required  that  the  U.S.  Government,  at  a 
cabinet  level  decision,  the  Secretary  of  Commerce,  the  Secretary  of 
State,  the  Secretary  of  Defense  could,  in  time  of  crisis,  essentially 
shut  the  system  off,  so  that  if  we  thought  that  U.S.  national  secu- 
rity were  involved,  we  had — the  President  always  had  that  option. 

More  realistically  what  we  would  want  to  do,  however,  is  to  deny 
access  to  the  commercial  customer  and  probably  encrypt  it  in  that 
situation  to  our  forces.  So  we  have  done  that. 

The  second  thing — there  are  a  number  of  things,  but  the  other 
thing  is  that  we  have  on  all  of  these  satellites  an  approved 
encryption  device,  approved  by  the  government. 

The  changes  in  orbits,  no  change  in  the  operational  qualities  of 
the  satellite  can  occur  without  the  approval  of  the  government.  Any 
significant  agreement  with  a  foreign  customer  has  to  be  reviewed 
by  the  government. 

We  have  essentially  the  whole  panoply  of  options  open  to  us.  It 
was  a  fine  balance  between  imposing  such  harsh  restrictions  that 
we  essentially  would  drive  away  the  customer  base  and  therefore 
effectively  keep  us  out  of  the  market  versus  allowing  for  the  U.S. 
national  security  to  be  protected. 

But  at  the  end  of  the  day,  the  question  that  I  believe  made  the 
intelligence  community  and  defense  community  not  only  support- 
ers, but  enthusiastic  supporters,  are  that  they  now  have  enhanced 
capability. 

The  strong  presence  of  U.S.  commercial  companies  reduces  the 
economic  incentive,  gives  us  greater  access  to  this  imagery  at 
cheaper  prices,  is  a  return  on  the  investment  of  the  American  tax- 
payer, and  increases  information  in  an  age  where  we  have  to  be 
ahead  of  the  problem  as  opposed  to  reacting  to  it. 

So  we  have  both  of  those,  economic  as  well  as  national  security 
concerns,  and  we  had  the  ability,  when  our  national  security  and 
those  of  our  close  friends  and  allies  dictated,  to  deal  with  that  in 
any  way  that  we  deem  appropriate. 

Senator  Burns.  I  would  imagine  there  will  be  another  committee 
or  two  up  here  on  the  Hill  that  will  be  interested  in  visiting  with 
you  on  that  particular  matter. 

Let's  talk  about  the  LEO  COMSATS,  the  low  orlDits  communica- 
tions. 

Mr.  Calhoun-Senghor.  Yes,  sir. 

Senator  Burns.  We  are  hearing  now  a  lot  of  joint  ventures  now 
into  that  market.  Both  the  Teledesic  and  the  Iridium  ventures  have 
had  to  overcome  some  technical  and  financial  hurdles. 

But  any  technical  problems  are  overshadowed  by  the  problems 
the  LEO  COMSAT  companies  have  had  with  government  red  tape 
and  regulation.  I  am  wondering  are  we — what  regulatory  actions 
must  occur  to  allow  these  LEO  COMSAT  constellations  to  be  built? 
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Rules  and  regulations  are  being  developed  now,  or  are  they  final- 
ized? You  might  bring  us  up  to  date  on  what  is  being  done  there. 

Mr.  Calhoun-Senghor.  Well,  Mr.  Chairman,  the  largest — well, 
the  initial  hurdle  that  had  to  be  cleared — some  have  already 
cleared  it — is  the  spectrum  allocation  issue. 

That  is  a  very  large  issue.  It  is  a  precedent-setting  issue,  because 
once  the  spectrum  is  allocated  to  the  United  States,  you  have  to 
have  an  international  spectrum  allocation. 

The  stakes  involved  in  this  are  extremely  high.  Other  countries 
realize  that  and  currently  have,  I  think,  the  initiative  in  this  coun- 
try, in  terms  of  doing  that,  and  so  we  want  to  make  sure  that  we 
are,  in  our  spectrum  allocation  decisions,  that  we  allow  the  market 
to  develop  and  for  us  to  have  that  commercial  and  technological  ini- 
tiative rewarded. 

That  is  something  which  is  largely  in  the  hands  of  the  FCC.  They 
have  approved  five  of  the  initial  big  LEO  companies  for  that. 

After  that,  you  get  into  some  of  the  questions  that  Mr.  Weaver 
just  talked  about:  Access,  affordable  access  to  space.  That  is  why 
the  space  transportation  policy  is  so  important. 

That  is  why  the  launch  agreements  are  so  important,  because 
you  cannot  make  it  a  common-place  business  to  have  a  telephone 
or  a  device  that  allows  you  to  communicate  if  you  cannot  get  your 
piece  of  equipment  up  there. 

It  is  very  important,  I  think,  in  terms  of  those  kinds  of  regula- 
tions. We  have  to  be  very  careful  that  we  are,  one,  incentivizing 
private  industry  to  develop,  invest  its  own  money  to  develop, 
launch  vehicles.  That  is  part  of  the  President's  strategy,  to  get  the 
commercial  companies  involved. 

We  also  have  to  be  careful  that  we  are  not  providing  unintention- 
ally disincentives  for  the  commercial  companies  to  get  involved. 

And  that  could  be  in  terms  of  how  we  procure  a  vehicle  or  by  set- 
ting the  kinds  of  regulations  or  the  kinds  of  procurement  require- 
ments which  have  no  commercial  application  later. 

That  is  fi-ankly  the  job,  the  mandate,  that  the  Presidential  policy 
gave  us.  I  think  it  is  a  very  exciting  time,  in  terms  of  global  com- 
munications, for  rural  applications,  for  the  transmission  of  im- 
agery. 

I  think  we  have  not  begun  to  realize  the  possibilities  if  we  com- 
bine imagery  with  global  access  to  the  Internet  and  with  GPS  and 
location  data.  It  will  tell  you  where  the  nearest  school  is,  where  the 
nearest  pizza  parlor  is,  tell  you  where  your  children  are,  put  maps 
in  your  cars.  It  is  very  exciting,  sir. 

Senator  Burns.  Well,  we  thank  both  of  you  for  coming  down 
today  and  offering  your  testimony.  And  again,  we  will  leave  the 
record  open.  And  any  of  the  members  of  this  committee  who  want 
to  ask  questions  and  would  want  to  submit  them,  you  may  respond 
to  them  and  the  committee.  Thank  you  for  coming  today. 

That  concludes  this  hearing  this  morning.  Thank  you  very  much. 

Mr.  Calhoun-Senghor.  Thank  you,  Mr.  Chairman. 

Mr.  Weaver.  Thank  you,  Mr.  Chairman.  (Whereupon,  at  11:37 
a.m.,  the  hearing  was  aajourned.) 
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APPENDIX 


Questions  Asked  by  Senator  Larry  Pressler  and  Answers  Thereto  by 
Mr.  Calhoun-Senghor 

Question  1.  Would  you  describe  the  size  and  character  of  today's  remote  sensing 
maricet  both  in  the  U.S.  and  globally?  Who  are  the  main  international  competitors 
in  this  market?  Who  purchases  the  remote  sensing  data,  and  for  what  reasons? 
What  is  your  estimate  of  the  growth  potential  for  the  commercial  remote  sensing 
market? 

Answer.  Industry  has  estimated  the  market  for  satellite  remote  sensing  data, 
ground  equipment,  and  value  added  services  at  nearly  $500  million  currently,  and 
expects  a  market  size  of  $2  billion  by  the  close  of  the  century.  Prospective  entrants 
to  the  market  hope  to  capitalize  on  an  even  larger  geographic  information  systems 
market  with  growth  potential  from  $5  billion  to  $15  billion  by  the  turn  of  the  cen- 
tury. Increased  technical  capabilities,  in  terms  of  resolution,  response  time,  and 
processing  capability,  are  key  to  this  projected  economic  expansion. 

The  data  produced  by  this  technology  will  include  environmental  and  geographic 
information  that  will  greatly  advance  emergency  management  and  rescue,  disaster 
relief,  mineral  exploration,  crop  management,  cartography,  marketing,  real  estate 
and  a  variety  of  other  commercial  endeavors  and  become  an  important  product  to 
be  delivered  over  this  country's  National  Information  Infrastructure  (Nil)  and  Glob- 
al Information  Infrastructure  (Gil). 

The  United  States  is  not  alone  in  the  satellite  data  provision  field,  however.  The 
European  Space  Agency,  France,  Russia,  Japan,  and  India  already  have  commercial 
satellite  remote  sensing  capabilities,  and  Korea,  China,  Canada,  and  Israel  have 
plans  to  enter  the  satellite  remote  sensing  field,  and  offer  data  on  the  commercial 
market. 

Question  2.  In  1992,  I  cosponsored  the  Land  Remote  Sensing  Policy  Act  to  allow 
U.S.  companies  to  offer  private  remote  sensing  systems.  How  many  U.S.  companies 
have  sought,  or  are  seeking,  licenses  under  the  1992  act?  What  is  your  office  doing 
to  increase  the  competitiveness  of  U.S.  firms? 

Answer.  In  March,  1994,  under  the  authority  of  the  Land  Remote  Sensing  Policy 
Act,  Deputy  Secretary  of  Commerce  David  J.  Barram,  on  behalf  of  the  Administra- 
tion, announced  a  major  policy  change  in  the  treatment  of  commercial  remote  sens- 
ing imagery  and  systems.  The  U.S.  Policy  on  Foreign  Access  to  Remote  Sensing 
Space  Capabilities  allows  for  expanded  sales  of  commercial  images  from  space. 

Building  on  the  intent  of  the  Land  Remote  Sensing  Policy  Act,  the  new  satellite 
remote  sensing  policy  represents  a  major  milestone  in  the  commercialization  of 
space-based  imagery.  It  unleashes  the  potential  of  a  critical  21st  century  informa- 
tion technology  at  a  time  when  the  international  market  for  space-based  imagery 
appears  poised,  for  significant  expansion. 

It  also  aids  the  defense  industry  in  its  efibrts  to  find  new  commercial  applications 
for  defense  technologies. 

In  less  than  a  year  since  the  policy  was  released,  the  Department  of  Commerce's 
National  Oceanic  and  Atmospheric  Administration  (NOAA)  has  granted  five  opera- 
tor licenses  to  U.S.  firms  for  the  operation  of  commercial  satellite  remote  sensing 
systems.  A  total  of  seven  U.S.  licenses  have  been  issued  since  January  of  1993. 
These  licenses  were  granted  to:  EOSAT  (for  the  operation  of  Landsat  6,  that  failed 
to  achieve  orbit);  Orbital  Sciences  Corporation  for  both  the  SeaStar  and  Eyeglass 
systems;  Lockheed  Missiles  and  Space;  WorldView  Imaging;  Ball  Aerospace;  and 
AstroVision.  There  are  currently  two  more  license  applications  under  consideration. 

At  OASC,  we  will  continue  to  foster  the  U.S.  technological  lead  in  this  area,  en- 
couraging U.S.  preeminence  in  the  worldwide  commercialization  of  high  resolution 
imagery.  The  Department  of  Commerce  will  work  closely  with  industry,  the  Depart- 
ments of  Defense  and  State,  and  the  Intelligence  Community,  in  implementing  this 
policy,  balancing  economic,  national  security,  and  foreign  policy  concerns. 

Question  3.  For  twenty  years,  Landsat  has  provided  the  Nation  with  an  uninter- 
rupted flow  of  Earth  images  used  in  agriculture,  research,  mineral  exploration,  and 
land-use  planning.  What  is  your  assessment  of  the  current  Landsat  program?  What 
role  do  you  see  Landsat  playing  in  the  increasingly  competitive  remote  sensing  mar- 
ket? What  is  the  status  of  the  development  of  the  replacement  Landsat  (Landsat 
7)? 

Answer.  Landsat  is  an  important  provider  of  satellite  imagery  from  space  for  use 
in  numerous  scientific  applications,  as  well  as  commercial  applications  that  demand 
lai^e  scale  overhead  data.  In  the  increasingly  commercial  world  of  satellite  remote 
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sensing,  Landsat  will  continue  to  play  a  key  role  in  providing  continuous  data  for 
tracking  climate  change  and  global  environmental  trends,  and  the  broad  area  cov- 
erage its  sensors  provide  will  ofTer  diversity  of  resolution  for  use  in  commercial  ap- 
plications. 

Landsat  7  is  presently  being  developed  by  the  Landsat  Program  Management  con- 
sisting of  the  National  Aeronautics  and  Space  Administration  (NASA),  NOAA,  and 
the  United  States  Geological  Survey  (USGS).  The  Critical  Design  Review  for  the 
Landsat  7  spacecraft  is  expected  to  occur  this  fall  and  launch  of  the  satellite  is  ex- 
pected in  the  second  half  of  calendar  year  1998. 

Ouestion  4.  Commercial  remote  sensing  systems  are  offering  data  with  increae- 
ingly  hirfier  resolution.  What  is  the  highest  resolution  offered  commercially  and  wko 
is  providing  it?  Does  the  commercial  availability  of  high-resolution  satellites  raise 
any  security  concerns  for  the  U.S.  and  its  allies,  and,  if  so,  what  are  they?  How  can 
these  concerns  be  addressed? 

Answer.  The  French  Spot  system  of  commercial  remote  sensing  satellites  cur- 
rently offers  10  meter  resolution  satellite  images  compared  with  30  meter  data  pro- 
vided by  Landsat.  Recently,  the  Russians  have  begun  offering  2  meter  resolution 
data  for  sale  commercially.  These  images  are  easily  accessible  from  commercial  ven- 
dors and  over  the  Internet.  Indications  are  that,  independent  of  planned  U.S.  com- 
mercial entry  into  this  field,  the  broadest  commercial  applications  for  such  images 
rec[uire  resolution  of  approximately  one  meter.  Therefore,  it  is  the  stated  goal  of  sev- 
eral foreign  providers  of  imagery  to  compete  in  the  one  meter  market. 

In  times  of  crisis,  imagery  oi  almost  any  resolution  raises  security  concerns.  The 
President's  remote  sensing  policy  addresses  these  concerns  by  providing  for  mecha- 
nisms to  limit  the  collection  and/or  distribution  of  imagery  from  U.S.  systems  in 
times  of  crisis.  However,  remote  sensing  capabilities  are  no  longer  limited  to  two 
or  three  countries.  Thus,  the  policy  is  intended  support  U.S.  industry  in  their  at- 
tempt to  play  a  significant  role  in  this  market,  so  that  in  times  of  crisis  it  is  US. 
satellites  that  are  passing  overhead. 

In  an  era  where  satellite  remote  sensing  images  are  an  international  commodity, 
protecting  our  national  security  means  having  U.S.  firms  be  significant  players  in 
the  international  market  for  commercial  imagery. 

At  present,  U.S.  companies  have  received  licenses  to  operate  remote  sensing  sat- 
ellites with  1  meter  resolution.  Their  operator  licenses  include  a  condition  by  which 
in  times  of  crisis,  the  U.S.  government  nas  the  authority  to  limit  or  shut-down  these 
commercial  systems,  or,  more  importantly,  encrypt  their  signals  and  down-link  the 
imagery  to  commanders  in  the  field  of  battle. 

Question  5.  The  commercial  space  activities  of  your  ofTice  overlaps  considerably 
with  those  of  DoT  and  NASA.  Has  any  though  been  given  to  consolidating  these  ac- 
tivities under  one  agency? 

Answer.  The  Office  of  Air  &  Space  Commercialization  is  a  highly  efficient  four 
person  office  whose  mission  is  to  assist  the  Secretary  of  Commerce  in  fostering  the 
growth  and  international  competitiveness  of  the  commercial  space  industry. 

The  mission  of  the  Department  of  Commerce  with  regard  to  space  difiers  signifi- 
cantly from  the  missions  of  the  Department  of  Transportation  and  NASA.  Their  pri- 
mary missions  are  regulatory  (launch  safety  regulation)  and  civil  (administration  of 
the  civil  space  programs)  respectively,  while  the  Department  of  Commerce's  prin- 
cipal mission  is  commercial — to  work  with  industry  to  ensure  and  enhance  economic 
opportunity  for  American  firms. 

"The  presence  of  a  cabinet  level  voice  for  business,  in  this  case  commercial  space, 
is  of  significant  importance  in  the  emerging  commercial  space  industry  where  the 
role  of  government  is  decreasing  and  where  policy  decisions  often  affect  whether 
emerging  industries  will  have  to  compete  with  government  programs.  Such  a  policy 
role  is  key  to  job  growth  and  economic  expansion. 

Question  6.  What  is  your  assessment  of  the  recent  U.S. -China  launch  agreement 
which  regulates  the  number  and  pricing  of  China's  commercial  launches?  Why  is  the 
agreement  more  favorable  than  the  recent  U.S. -Russia  launch  deal?  What  is  the  role 
of  your  office  in  the  negotiation  of  these  international  launch  agreements? 

Answer.  The  follow-on  U.S. -China  Commercial  Space  Launch  Trade  Agreement 
reflects  an  appropriate  balance  between  U.S.  launch  and  satellite  interests.  With  the 
ongoing  consolidation  of  domestic  launch  capabilities  in  the  medium  to  heavy  class 
as  well  the  increase  in  international  cooperation  (from  hardware,  operational  and 
marketing  standpoints)  it  was  critical  to  have  sufficient  flexibility  written  into  the 
China  agreement. 

The  terms  of  the  China  Agreement  were  the  result  of  five  rounds  of  intensive  ne- 
gotiations over  several  months,  and  reflect  an  extremely  high  degree  of  consultation 
with  the  U.S.  launch  and  satellite  industries.  We  believe  the  proper  balance  was 
struck  and  that  the  agreement  reflects  the  commercial  realities  of  the  market. 
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The  Office  of  Air  &  Space  Commercialization  has  the  primary  responsibility  of  co- 
ordinating Department  positions  for  the  negotiating  process  and  ongoing  implemen- 
tation. We  are  also  the  lead  representative  for  the  Department  at  the  negotiating 
table. 


Questions  Asked  by  Senator  Larry  Pressler  and  Answers  Thereto  by 

Mr.Weaver 

Question  La.  What  are  the  main  activities  of  your  office? 

Answer.  The  Department  of  Transportation's  Oflice  of  Commercial  Space  Trans- 
portation (OCST)  is  the  Government  agency  responsible  for  ensuring  the  safety  of 
the  U.S.  commercial  space  transportation  industry  and  for  supporting  White  House 
development  of  policy  on  national  space  transportation  and  international  space 
launch  trade.  OCST  licenses  the  private  sector  launching  of  payloads  on  expendable 
launch  vehicles  (ELVs)  and  commercial  space  launch  facilities  and  sets  liability  in- 
surance requirements  for  activities  associated  therewith.  OCST  is  also  charged  with 
promoting  and  facilitating  commercial  space  launches.  It  also  provides  a  focal  point 
in  the  Federal  Government  for  formulating  and  implementing  consistent  policies 
that  enable  the  commercial  U.S.  space  transportation  industry  to  compete  in  domes- 
tic and  international  markets. 

Additionally,  other  major  OCST  activities  include: 

•  updating  regulations  involving  launch  operations  and  launch  sites; 

•  monitoring  non-market  economies'  (NMES)  compliance  with  international  space 
launch  trade  agreements; 

•  supporting  launch  vehicle  research  and  development  study  efTorts;  and 

•  identifying  adequate  space  launch  infrastructure  to  support  increasing  demands 
for  launch  services. 

Question  I.b.  What  is  the  status  of  Secretary  Pena's  announced  plan  to  consolidate 
your  office  into  the  FAA? 

Answer.  Planning  for  OCST's  transition  to  the  FAA  is  well  underway.  More  detail 
is  anticipated  later  this  Spring.  Initial  discussions  intended  to  explore  the  appro- 
priate structure  within  the  prGposed  Aviation  Administration  for  OCST  have  oeen 
initiated. 

Question  I.e.  What  is  the  time  frame  for  that  consolidation  proposal? 

Answer.  Consolidation  of  OCST  and  the  FAA  is  anticipated  for  early  fiscal  year 
1996. 

Question  I.d.  If  vour  activities  are  moved  to  FAA,  would  those  activities  be 
changed  in  any  way? 

Answer.  It  is  not  expected  that  the  mission  for  OCST  as  set  forth  in  the  49  U.S.C. 
Subsection  DC  and  the  President's  National  Space  Transportation  Policy  will  change 
due  to  a  restructured  DOT. 

Question  I.e.  Is  there  any  discussion  of  moving  your  activities  relating  to  promot- 
ing the  U.S.  commercial  space  industry  to  DoC? 

Answer.  There  are  no  plans  to  move  to  the  Department  of  Commerce  any  current 
OCST  activities  intended  to  regulate,  promote,  or  facilitate  the  commercial  space 
transportation  industry. 

Question  Il.a.  How  large  is  the  world  commercial  launch  market? 

Answer.  Commercial  space  is  a  growing  industry  with  several  new  satellite  serv- 
ices anticipated.  In  1994,  the  geostationary  satellite  communications  segment  was 
a  $6.5  billion  international  industry,  of  which  $580  million  was  space  launch  reve- 
nue in  the  U.S.  In  addition  to  this  segment  by  the  turn  of  the  century,  global  mobile 
communication  satellite  systems,  including  those  geostationary  (GEO)  and  low- 
earth-ort)it  (LEO)  systems  are  projected  to  represent  $20  billion.  Eleven  billion  dol- 
lars of  the  $20  billion  will  represent  satellites,  launches  and  ground  equipment. 

The  international  market  for  commercial  launch  services  to  GEO  for  medium  and 
large  communications  satellites  currently  consists  of  approximately  12  to  15 
launches  per  year.  The  projected  number  of  payloads  availaole  to  all  international 
launch  competitors  in  the  market  is  slightly  higher  at  14  to  16  per  year,  with  the 
difference  resulting  from  the  effect  of  two  satellites  launched  by  a  single  rocket  as 
practiced  by  Arianespace.  This  level  of  demand  is  expected  to  remain  fairly  constant 
through  the  year  2005. 

The  launch  of  small,  low  earth  orbit  (LEO)  satellites  will  be  the  most  dynamic 
segment  of  the  international  launch  market.  The  total  projected  number  of  small 
international  payloads  (including  "Big"  and  "Little"  communications  satellite  sys- 
tems, scientific,  remote  sensing,  and  microgravity)  is  expected  to  range  between  200 
and  250  payloads  by  the  end  of  the  decade,  (source:  OCST,  "LEO  Commercial  Pay- 
load  Projections,  March  31,  1994.) 
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Question  Il.b.  Who  are  the  main  competitors  and  what  are  their  market  shares? 

Answer.  In  terms  of  international  supply  for  GEO  launches,  commercial  launch 
services  for  medium  and  large  satellites  are  currently  provided  by  Arianespace  of 
Europe,  McDonnell  Douglas  and  Lockheed-Martin  of  the  United  States,  China  Great 
Wall  Industry  Corporation  (CGWIC)  of  the  People's  Republic  of  China  (PRC),  and 
Lockheed-Khrunichev-Energia  Incorporated  (LKE)  of  Russia.  Arianespace  continues 
to  lead  with  over  50  percent  of  the  market  of  the  internationally  competed  launches, 
followed  by  McDonnell  Douglas  and  Lockheed-Martin  with  a  combined  share  of  ap- 
proximately 35  percent.  CGWiC  has  recently  become  more  active,  providing  approxi- 
mately 10  percent  of  the  world's  commercial  launches,  while  LKE  appears  ti)  have 
about  5  percent  of  the  market.  The  U.S.  industry  also  benefits  from  the  commercial 
launching  of  payloads  which  are  not  internationally  competed,  as  does  Arianespace. 

Question  II.c.  What  other  countries  are  expected  to  enter  the  maritet  in  the  near 
future  and  what  is  the  status  of  their  efTorts? 

Answer.  Ukraine  is  considering  plans  to  enter  the  commercial  space  launch  mar- 
ket by  offering  an  upgraded  Zenit  space  vehicle.  Two  joint  projects  involving  US  cor- 
porations are  under  way.  Boeing  plans  to  join  with  a  Ukrainian  rocket  builder,  Rus- 
sian engine  producer  and  Norwegian  oil  platform  manufacturer  in  a  US-based  part- 
nership. The  Norwegian  oil  platform  will  be  used  for  equatorial  launches  of  the 
Zenit  rocket  and  will  be  home  ported  in  Long  Beach,  California. 

The  second  project  involves  Rockwell  and  a  Ukrainian  rocket  builder  to  launch 
Zenits  initially  to  low  earth  orbit  from  Plesetsk,  Russia. 

Question  Ill.a.  How  would  you  assess  the  competitiveness  of  the  U.S.  commercial 
launch  industry? 

Answer.  Factors  that  characterize  competition  within  the  international  medium/ 
heavy  launch  market  arena  include:  (1)  the  price  of  the  launch  service;  (2)  launch 
vehicle  reliability  and  system  operability;  (3)  schedule  availability  and  dependabil- 
ity; and  (4)  weight  lift  capability.  U.S.  systems,  in  particular  Atlas,  are  generally 
m9re  price  competitive  with  Ariane  FV  than  with  rockets  from  economies-in-transi- 
tion  [EIT].  Furthermore,  over  the  past  eight  years,  the  Delta  is  considered  the 
world's  most  reliable  launch  vehicles  at  100  percent,  although  the  Atlas-Centaur  is 
also  a  leader  in  the  area  at  93%.  These  success  rates  compare  favorably  to  those 
of  foreign  launch  vehicles  (the  Russian  Proton  nearly  90%,  the  Chinese  Long  March 
2E  at  60%,  and  the  European  Ariane  IV  at  about  90%). 

Since  Orbital  Sciences  Corporation's  Pegasus  launch  of  a  Brazilian  payload  in 
early  1993,  which  became  the  first  commercial,  orbital  launch  of  a  small  vehicle,  the 
U.S.  has  the  lead  in  this  market  niche.  In  anticipation  of  greater  demand  for  launch 
services,  many  new  small  vehicle  providers  have  emerged,  such  as  Lockheed-Mar- 
tin's LLV,  CTA's  ORBEX,  and  PacAstro  Corporation's  PA-2. 

The  U.S.  can  compete  in  the  international  market,  but  without  trade  agreements 
with  economies-in-transition  competition  with  foreign  competitors  becomes  difficult. 
This  is  largely  due  to  the  fact  that  government  subsidization  tends  to  permit  foreign 
competitors  to  price  significantly  lower  than  U.S.  launch  companies. 

Question  Ill.b.  How  would  you  evaluate  the  U.S.  industry  relative  to  its  major 
competitors? 

Answer.  The  U.S.  industry  offers  the  widest  selection-of  launch  vehicles  in  the  me- 
dium/heavy class  as  well  as  the  small  vehicle  class  compared  to  its  foreign  competi- 
tors. For  example,  the  Delta  and  Atlas  vehicles  have  a  performance  capability  range 
of  5,000  to  8,200  pounds  to  geosynchronous  transfer  orbit  (GTO).  There  are  cur- 
rently 9  classes  of  U.S.  small  launch  vehicles  that  have  a  lift  capacity  up  to  and 
including  5,000  pounds  to  LEO. 

At  present,  the  U.S.  industry  is  undertaking  research  to  develop  new  reusable 
launch  vehicle  technologies.  Research  and  development  roadmaps  of  some  U.S.  firms 
includes  extensive,  robust  RLV  technology  maturation  and  demonstration  programs. 
Improved  technologies  also  affords  the  U.S.  an  advantage  in  launch  site  operations 
and  customer  satisfaction  relative  to  economies  in  transition. 

Question  III.c.  What  strategies  must  the  U.S.  commercial  launch  industry  pursue 
in  order  to  enhance  its  competitiveness? 

Answer.  To  be  more  competitive,  the  U.S.  commercial  launch  industry  must  pur- 
sue the  following: 

•  Support  and  sustain  funding  for  launch  system  and  infrastructure  reliability 
improvements  so  as  to  reduce  costs. 

•  Reduce  industrial  overhead  in  areas  involving  the  launch  system's  ojaerability. 

•  Aid  in  the  streamlining  of  burdensome  government  regulatory  procedures. 
Question  FV.a.  What  are  your  views  regarding  the  recently  negotiated  U.S-China 

launch  agreement  which  restricts  the  pricing  and  number  of  China's  commercial 
launches? 
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Answer.  Negotiating  this  agreement  involved  very  close  cooperation  and  consulta- 
tion with  all  sectors  of  the  commercial  space  industry  including  the  satellite  manu- 
facturers, launch  vehicle  manufacturers,  and  service  providers,  in  developing  the 
terms  and  conditions. 

On  balance  this  agreement  will  provide  greater  market  stability.  It  will  also  allow 
U.S.  satellite  manufacturers  to  have  access  to  launch  vehicles  from  China  and  sup- 
ply satellites  in  that  region  of  the  world  where  there  is  an  increased  demand  for 
satellite  service. 

It  does  not  severely  impact  the  U.S.  launch  vehicle  manufacturers  but  strikes  a 
balance  between  conflicting  demands  and  needs  of  the  satellite  manufacturers  and 
service  providers  and  launch  vehicle  manufacturers  and  launch  service  providers. 

Question  IV.b.  Why  is  the  launch  agreement  more  favorable  to  Chma  than  the 
earlier  U.S.-Russi6m  launch  deal  was  favorable  to  Russia? 

Answer.  Although  there  may  appear  to  be  inequalities,  when  all  the  payloads  and 
grandfathered  launches  are  considered,  the  agreements  are  very  comparable.  For  ex- 
ample, the  Russian  Agreement  allows  the  launch  of  eight  principal  payloads,  but 
four  of  those  launches  may  have  two  satellites  on  a  single  rocket  for  a  total  of  12 
payloads  over  a  seven  year  period.  This  compares  with  11  launches  permitted  in  the 
China  Agreement  over  a  comparable  seven  year  period.  Each  agreement  also  has 
a  grandfather  clause  permitting  four  launches  for  Russia  and  four  for  China.  Thus, 
the  two  agreements  allow  essentially  equivalent  access  to  the  international  launch 
market  for  equal  periods  of  time. 

In  the  low-eartn-orbit  market,  the  U.S.  would  have  a  concern  only  if  China  and 
other  "economy-in-transition"  launch  service  providers  together  exceed  the  share 
that  western  market  suppliers  will  have.  We  have  stipulated  key  factors  that  would 
be  considered:  for  example,  whether  or  not  there  was  available  launch  supply  from 
the  West,  and  whether  or  not  there  were  key  business  decisions.  The  intent  was  to 
not  overly  burden  industry,  and  to  provide  industry  with  some  guiding  parameters 
to  let  them  make  the  most  informed  business  decisions. 

With  respect  to  pricing,  we  have  a  better  understanding  of  the  factors  which  lead 
to  additional  costs  of  doing  business  with  China,  compared  to  the  U.S.  or  Europeans, 
and  devising  the  relevant  pricing  provisions  accordingly. 

Question  IV.c.  Do  you  believe  that  the  two  agreements  should  be  brought  into  con- 
formity? 

Answer.  As  noted  above,  we  believe  the  agreements  are  comparable.  However,  the 
first  request  from  the  Russian  Government  to  discuss  the  space  launch  trade  agree- 
ment has  just  been  received  by  USTR.  No  formal  date  for  discussions  has  been  set. 

Question  IV.d.  Do  we  really  need  these  agreements  when  the  launch  services  are 
marketed  as  much  on  reliability  as  pricing? 

Answer.  The  agreements  are  needed  to  assure  a  stable  and  orderly  marketplace 
in  which  U.S.  industry  can  compete  on  a  fair  and  equitable  basis. 

With  respect  to  reliability  versus  price  in  marketing  eflbrts,  Chinese  and  Russian 
marketing  practices  and  discussions  with  payload  owners  indicate  that  pricing  is 
still  the  dominant  factor  in  selecting  a  launch  services  provider. 

Question  FV.e.  Did  the  recent  explosion  of  a  Chinese  rocket — which  killed  6  people 
and  injured  23 — have  any  impact  on  its  launch  industry? 

Answer.  The  recent  explosion  of  the  Long  March  2E  (LM-2E)  in  the  attempted 
launch  of  the  Asia-Pacific  2  satellite  (AsiaSat  2)  has  had  short  term  eflects.  Insur- 
ance rates  have  increased  modestly  and  some  payload  providers  have  expressed 
nervousness  about  Chinese  reliability.  For  example,  trade  press  reports  suggest  that 
AsiaSat  owners  might  reconsider  replacement  launch  plans  on  another  LM-2E,  de- 
pending on.results  of  the  launch  failure  investigation.  However,  the  China  Great 
Wall  Industry  Corporation  still  has  a  substantial  backlog  of  orders,  none  of  which 
has  yet  been  canceled.  China  has  remained  a  significant  player  in  the  contract  com- 
petitions occurring  after  the  failure. 

Question  V.a.  Your  oflice  is  years  overdue  in  proposing  regulations  on  insurance 
requirements  for  launch  companies.  Would  you  describe  what  the  regulations  would 
do  and  when  your  office  plans  to  publish  proposed  regulations? 

Answer.  OCST  intends  to  provide  clarification  and  guidance  to  industry  by  estab- 
lishing standardized  procedures  for  implementing  financial  responsibility  require- 
ments and  allocating  risks.  Currently,  tne  Oflice  plans  to  update  and  publish  these 
requirements  by  the  fourth  quarter  of  fiscal  year  1995.  As  a  result,  a  notice  of  pro- 
posed rule  making  (NPRM)  is  being  prepared,  which  is  expected  to  lead  to  publica- 
tion of  a  final  rule  late  in  the  calendar  year  or  early  1996. 

Under  the  1988  Amendments  to  the  Commercial  Space  Launch  Act,  recodified  at 
49  U.S.C.  Subtitle  DC,  ch.  701,  persons  authorized  to  conduct  commercial  launch  ac- 
tivities under  a  license  must  ootain  insurance  (or  otherwise  demonstrate  financial 
responsibility)  to  protect  against  third-party  liability  and  Government  property  dam- 
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age  claims  resulting  from  licensed  activities.  The  Government  must  also  be  pro- 
tected, through  insurance  or  other  assurances  of  financial  responsibility,  when  its 
property  or  personnel  are  involved  in  commercial  launch  activities.  OCST  is  respon- 
sible for  setting  insurance  requirements  according  to  a  risk-based  determination  of 
the  maximum  probable  loss  that  would  result  from  licensed  activities,  up  to  a  statu- 
tory ceiling  of  $500  million  for  third-party  liability  insurance  and  $100  million  for 
Government  property  insurance.  In  addition,  launch  participants  are  required-to 
enter  into  reciprocal  waivers  of  claims  whereby  each  party  agrees,  among  other 
things,  to  absorb  certain  losses  it  sustains  as  a  result  of  licensed  activities. 

Currently,  OCST  prescribes  insurance  requirements  for  licensees  on  a  case-by- 
case  basis  after  analyzing  the  maximum  probable  third-party  and  government  prop- 
erty losses  associated  with  a  launch  proposal.  Those  requirements  are  imposed  on 
licensees  in  license  orders,  as  is  the  requirement  to  execute  an  interparty  waiver 
of  claims  agreement.  OCST  monitors  compliance  by  licensees  with  requirements  on 
an  on-going  basis. 

Through  rulemaking,  OCST  intends  to  provide  clarification  and  guidance  to  indus- 
try by  establishing  standardized  procedures  wherever  practicable  for  implementing 
financial  responsibility  requirements  and  allocating  risks. 

In  addition,  OCST  intends  to  utilize  the  rulemaking  process  to  address  a  variety 
of  issues  associated  with  the  statutory  financial  responsibility  and  allocation  of  risk 
regime.  Concerns  have  arisen  over  the  extent  to  which  pre-launch  activities  are  in- 
tended to  be  covered  by  statutorily-based  financial  responsibility  requirements  and 
the  Government  payment  of  excess  third-party  claims  provisions.  At  the  DOT-spon- 
sored  public  meeting  held  in  October  1994,  OCST  sought  industry  views  on  the 
kinds  of  criteria  that  may  be  used  to  determine  whether  and  when  an  activity  would 
be  subject  to  statutory  financial  responsibility  requirements  and  when  payment  by 
the  U.S.  Government  of  excess  third-party  claims  may  be  available  under  the  stat- 
ute. OCST  also  sought  views  on  how  this  regime  would  apply  to  licensed  spaceport 
operators. 

This  additional  guidance  to  industryl  and  new  ventures  in  particular,  will  allow 
industry  to  manage  risks  appropriately.  It  is  increasingly  important  for  untested 
technologies,  such  as  reusable  launch  vehicles. 

Question  V.b.  Given  that  the  U.S.  launch  industry  has  operated  without  these  reg- 
ulations, do  you  believe  they  are  really  necessary? 

Answer.  These  regulations  will  allow  industry  to  manage  risks  appropriately,  par- 
ticularly in  the  area  of  new  ventures.  Regulations  on  insurance  requirements  are 
increasingly  important  for  innovative  companies  entering  the  commercial  launch  in- 
dustry with  new,  untested  technologies,  such  as  reusable  launch  vehicles. 

Question  Vl.a.  What  is  your  view  about  NASA's  program  aimed  at  eventually  de- 
veloping a  replacement  for  the  Shuttle? 

Answer.  Development  by  NASA  of  a  reusable  launch  vehicle  (RLV)  to  replace  the 
Shuttle  appears  to  offer  the  potential  for  significantly  reducing  the  cost  of  access  to 
space  in  the  long-term.  It  is  imperative  that  NASA's  plan  and  requirements  provide 
opf)ortunities  for  the  private  sector  to  develop  commercial  versions  that  can  be  oper- 
ational to  meet  market  needs  by  the  turn  of  the  century. 

Question  Vl.b.  What  impact  would  a  new  Shuttle  vehicle  have  on  our  commercial 
launch  industry? 

Answer.  A  new  RLV  begins  to  address  a  critical  need  for  decreasing  cost  of  access 
to  space.  The  destruction  of  multi-million  dollar  ELVs  after  a  single  launch  adds  tre- 
mendously to  the  cost  of  access  to  space.  The  future  of  the  U.S.  launch  industry  and 
satellite  production  depends  on  reliable,  economic  access  to  space.  The  U.S.  launch 
industry  must  lower  the  cost  of  access  to  space  if  it  is  to  be  competitive  in  the  21st 
century  world  market. 

Question  VI.c.  Do  you  believe  we  should  look  at  "privatizing"  the  current  Shuttle 
program? 

Answer.  NASA  is  looking  at  a  broad  range  of  options  as  part  of  their  overall  agen- 
cy reinvention  process,  including  privatization  issues.  They  are  investigating  and 
consolidating  recommendations  from  numerous  internal  and  external  reviews  that 
will  be  reflected  in  the  President's  FY  1997  Budget. 

Question  Vl.d.  What  would  be  the  advantages  and  disadvantages  of  privatizing 
the  Shuttle? 

Answer.  Presumably,  achieving  lower  cost  while  maintaining  system  reliability 
and  operability  would  be  significant  incentives  for  varying  levels  of  privatization. 
There  remain,  however,  potential  concerns  regarding  the  ability  of  a  commercial  en- 
tity to  ensure  public  safety  and  reliability  during  Shuttle  launches,  raising  the  issue 
of  the  need  for  regulatory  oversight.  The  issue  of  sustaining  an  adequate  level  of 
R&D  for  system  improvements  and  maintenance  must  also  be  addressed. 
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It  should  be  borne  in  mind  that  full  privatization  suggests  a  contractor  would  op- 
erate the  Shuttle  program  on  a  "for-profit"  basis.  However,  the  Government  is  pres- 
ently the  only  Shuttle  customer.  One  can  assume  such  an  arrangement  would  result 
in  increased  costs  to  the  Government  since  the  commercial  operator  would  have  to 
bear  all  the  operations  expenses  the  Government  presently  bears,  in  addition  to 
profit-margin.  The  principal  difference  between  a  public  and  private  entity  is  that 
the  former  acts  in  tne  general  public  interest,  and  the  latter  acts  in  the  interest  of 

f)rivate  investors.  The  Government  would  not  be  in  a  position  to  purchase  these 
aunch  services  on  a  competitive  basis  and,  accordingly,  higher  costs  to  the  Govern- 
ment could  be  a  likely  disadvantage  of  such  a  course. 
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The  Honorable  Conrad  Burns 

Chairman 

Subcommittee  on  Science,  Technology 

and  Space 
Committee  on  Commerce,  Science 

and  Transportation 
United  States  Senate 
Washington,  DC   20510 


Dear  Mr.  Chairman: 


During  my  March  1,  1995,  testimony  before  the  Subcommittee 
concerning  NASA's  FY  1996  budget  request,  we  discussed  Russian 
participation  in  the  international  Space  Station  and  NASA's 
contingency  planning  in  the  event  that  Russia's  involvement 
were  severely  curtailed  or  terminated.   I  would  like  to 
elaborate  upon  NASA's  contingency  planning  for  the  record. 

First,  the  decision  to  invite  Russia  to  participate  in 
the  international  Space  Station  allows  NASA  to  benefit  from 
the  considerable  knowledge  and  expertise  which  the  Russian 
space  program  has  acquired  from  many  years  in  long-duration 
space  flight.   Second,  inclusion  of  the  Russians  has  been 
estimated  to  save  the  United  States  approximately  $2  billion  in 
costs  associated  with  elements  that  Russia  will  provide  and  to 
enable  completion  of  Station  assembly  approximately  15  months 
earlier.   Russian  participation  allows  the  Station  to  be 
serviced  from  a  variety  of  launch  vehicles,  in  addition  to  the 
Space  Shuttle,  providing  greater  access  to  the  Station. 
Finally,  inclusion  of  one  of  the  world's  major  spacefaring 
nations  in  this  endeavor  makes  the  international  Space  Station 
truly  a  historical  and  global  effort  that  will  demonstrate  what 
great  things  can  be  accomplished  through  partnerships  whose 
objective  is  a  common  good. 

It  is  NASA's  intent  that,  if  Russia  were  unwilling  or 
unable  to  continue  participation  in  the  international  Space 
Station- -at  whatever  stage  or  for  whatever  reason- -we  would 
complete  assembly  of  the  Space  Station  with  our  other  partners. 
In  the  unlikely  event  that  Russia  were  to  withdraw  its 
participation,  NASA  has  planned  for  two  general  scenarios: 
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1.  A  complete  withdrawal  by  the  Russian  government,  but 
continued  participation  in  the  program  on  the  part  of 
Russian  manufacturers,  who  would  be  available  as 
contractors . 

2.  A  total  withdrawal  of  Russia  from  the  program, 
including  Russian  industrial  concerns. 

Under  the  first  scenario,  NASA  would  continue  along 
the  present  design  path  and  negotiate  acquisition  of  hardware 
directly  from  the  Russian  manufacturers.   NASA  would  continue 
with  plans  to  procure  the  Russian  Functional  Cargo  Block  (FGB) 
from  the  manufacturer,  Khrunichev,  according  to  the  existing 
schedule.   Under  the  second  scenario,  NASA  would  activate  its 
contingency  plans  to  cover  life  support  and  crew- rescue 
functions.   These  plans  call  for  the  United  States  to  provide 
redundancy  for  all  critical  life-support  systems.   For  example, 
NASA  would  provide  a  second  oxygen  generation  capability. 
Regarding  crew-rescue  capability,  NASA  would  postpone  early 
permanent  crew  habitation  until  the  planned  Crew  Rescue  Vehicle 
becomes  available.   NASA  would  establish  a  U.S.  crew  rescue 
option  and  a  plan  for  propellant  resupply  and  reboost 
capabilities  with  the  European  Space  Agency. 

The  most  critical  requirement  under  the  second  scenario 
would  be  provision  of  a  functionally  equivalent  replacement 
for  the  FGB  and  the  combination  of  Russian  assets  which  support 
it.   The  FGB  is  the  first  building  block  element  of  the 
Station.   It  is  an  active,  self-sufficient,  orbiting  spacecraft 
with  electrical  power  generation,  attitude  control,  propulsion, 
guidance,  navigation,  communication,  and  thermal -control 
capabilities.   Contingency  planning  to  reduce  the  risk 
associated  with  dependence  upon  Russia  for  provision  of  the 
FGB  was  initiated  early  in  the  program.   One  aspect  of  that 
planning  was  implemented  on  February  6,  1995,  with  the  reaching 
of  an  agreement  between  Lockheed  and  Khrunichev  to  procure  the 
FGB. 

Further  review  of  the  contingency  plan  for  a  total  Russian 
default  scenario  (including  default  on  the  FGB)  is  under  way 
within  the  Space  Station  program.   Early  fall -back  plans  are 
being  reviewed  to  minimize  impacts  upon  current  Station 
hardware  designs,  assembly  sequence,  and  schedule.   Several 
options  are  under  consideration,  and  selection  of  the  optimum 
approach  is  expected  to  be  completed  by  this  summer. 

It  is  clearly  in  the  interest  of  the  United  States  for 
Russia  to  participate  as  a  full  partner.   A  complete  pull  out 
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by  Russia  would  be  manifested  in  terms  of  higher  costs  for  the 
United  States  and  a  severe  impact  on  the  schedule.   It  is 
Russian  participation  that  makes  it  possible  for  NASA  to 
complete  the  program  under  a  $2.1  billion  annual  cap  and  to 
complete  assembly  of  the  international  Space  Station- -with  all 
of  its  capability  for  conduct  of  on-orbit  scientific  research 
and  technology- -by  FY  2002. 

I  would  be  pleased  to  discuss  this  matter  with  you  in 
greater  detail,  if  you  wish. 


Sincerely, 


-.a^ 


Daniel  S.  Goldin 
Administrator 


cc: 

The  Honorable  John  D.  Rockefeller,  IV 
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Responses  to  written  questions  submitted  by  Chrm.  Pressler  resulting  from  the 
March  12,  1995,  hearing. 

Question  1 :  Completion  of  Space  Station  assembly  is  now  scheduled  for  the 
year  2002.   However,  when  the  previous  program  was  first  begun  in  1984, 
completion  was  promised  by  1992  --  three  years  ago!  What  is  the  reason  for 
these  chronic  schedule  slippages  and  what  assurances  can  you  give  Congress 
that  it  will  not  continue? 

Answer  1 :  Program  delays  since  1984  have  largely  been  the  result  of 
redirection  from  either  the  Congress  or  the  Administration  in  either  the  scope  or 
content  of  the  space  station  program.  (See  Attachment  A) 

In  addition  to  mandated  changes  in  the  program,  and  responses  to  ever-increasing 
budget  pressures,  there  were  duplications  and  inefficiencies  in  NASA's  space 
station  management  during  the  Freedom  period,  from  1984  to  1992.  After  the 
1992  election.  President  Clinton,  in  March  of  1993,  directed  NASA  to  review  the 
space  station  and  propose  a  means  of  building  it  faster,  better,  and  cheaper.  The 
result  of  that  review  and  the  independent  Presidential  advisory  commission 
headed  by  Dr.  Charles  Vest,  President  of  MIT,  was  the  Alpha  station  configuration 
announced  in  September  of  1993. 

At  the  same  time,  changes  were  being  made  in  the  management  and  contracting 
concepts  for  the  Space  Station  program.   Duplicative  management  levels  were 
eliminated  and  multiple  prime  contracts  were  re-scoped  to  a  single  prime 
contractor.   It  was  announced  in  August,  1993,  that  Johnson  Space  Center  would 
be  the  single  host  center  for  the  space  station  program  office,  which  would  report 
directiy  to  a  Program  Director  at  NASA  headquarters.   In  November,  the  Russians 
were  invited  to  participate  in  the  program,  and  the  station  configuration  was 
subsequently  modified  to  reflect  the  use  of  their  equipment  and  capabilities. 

Since  all  of  these  activities  have  taken  place,  the  Program  Office  and  the  Prime 
Contractor,  Boeing  Defense  and  Space  Group,  have  continued  to  refine  the  details 
of  the  space  station  configuration.   Recentiy,  the  Program  conducted  the  first 
Incremental  Design  Review,  which  both  signifies  and  documents  that  the  program 
is  on  track  with  a  design  that  wHI  fly  and  perform  as  advertised. 

Question  2:   Mr.  Goldin,  the  Alpha  program  needs  45  launches  to  get  to 
assembly  complete.  Twenty-seven  of  those  launches  are  Shuttle  launches;  16  are 
Russian  launches,  and  2  are  supplied  by  the  Europeans.  By  contrast,  the  old 
Freedom  program  required  a  total  of  only  about  28  Shuttle  launches. 

Would  you  agree  that  the  Alpha  program  is  inherentiy  more  complex  than 
Freedom  as  a  result  of  the  additional  required  flights? 

Answer  2:  It  is  true  that  the  international  Space  Station  appears  more 
complex  than  the  previous  design  -  however,  any  added  complexity  is  due  to  the 
larger  size  and  increased  capabilities  of  the  Station.  The  addition  of  Russia  as  an 
international  partner  added  capabilities  such  as  more  volume,  more  power,  more 
crew,  and  more  laboratory  modules  to  the  Space  Station. 

The  international  Space  Station  is  a  much  more  robust  space  station.  It  is  larger 
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and  involves  nnore  components,  but  also  more  inherent  capabilities  and  functions 
that  Freedom  never  would  have  had,  in  terms  of  research  capability.   Of  the  27 
Shuttle  missions  scheduled  in  support  of  the  station,  21  are  dedicated  for 
assembly,  comparable  to  Freedom.  The  remaining  six  flights  are  dedicated 
utilization  missions  to  the  Space  Station. 

As  you  pointed  out,  almost  all  of  the  additional  flights  are  to  launch  Russian 
elements.  Additionally,  the  experience  gained  during  non-U.S.  flights  will  increase 
our  ability  to  rely  on  vehicles  other  than  the  Shuttle  for  access  to  the  Space 
Station. 

Question  3:   Mr.  Goldin,  It  was  originally  claimed  that  Russian  participation 
would  save  the  Space  Station  program  $2  billion.  As  you  know,  last  June,  the 
General  Accounting  Office  disagreed.   In  fact,  the  GAO  concluded  that  Russian 
involvement  could  result  in  "little  or  no  net  savings."  What  is  NASA's  most  recent 
assessment  of  the  impact  of  Russian  involvement  on  Space  Station  costs? 

Answer  3:   NASA  maintains  that  Russian  participation  in  the  international 
Space  Station  Program  will  produce  a  net  savings  of  at  least  $2.0  billion.  The 
differences  between  the  savings  identified  by  NASA  and  the  costs  estimated  by 
the  GAO  report  rests  primarily  in  GAO's  failure  to  consider  the  savings  incurred  by 
assembly  complete  occurring  fifteen  months  earlier  and  NASA's  ability  to  provide 
propulsion/reboost  capability  and  crew  rescue  capability  within  its  budget  cap  of 
$2.1  billion. 

Since  the  GAO  published  their  report  last  year,  the  program  has  met  several 
significant  milestones  that  contribute  to  the  program's  ability  to  complete  the 
Station  on  time  and  on  budget.   First,  extensive  fact  finding  activities  were  carried 
out  with  Boeing  and  each  of  the  first  tier  subcontractors.  Adjustments  were  made 
in  program  content  and  the  development  approach,  followed  by  contract 
negotiations  with  Boeing  prime.  A  final  contract  was  signed  on  January  13,  1995. 
Second,  similar  fact  finding  activities  were  performed  in  the  operations  areas  and 
the  resulting  efficiencies  have  been  incorporated.  Third,  we  entered  into  a 
contract  with  Lockheed  for  the  procurement  of  the  Russian-built  FGB.   Fourth,  we 
have  just  completed  a  successful  design  review  which  verified  that  the  program  is 
on  track  for  assembly  complete  in  June  2002  -  consistent  with  NASA's  estimated 
savings  for  accelerated  assembly.  These  events,  combined  with  the  impressive 
operational,  hardware  and  design  milestones  being  met  by  the  program,  places  us 
squarely  on  schedule  and  on  budget  to  deliver  a  station  with  greater  user 
capabilities,  more  power  and  a  larger  crew  size  than  the  previous  design. 

Question  3a:  Last  week,  top  Russian  space  officials  warned  that  their  space 
program  is  near  collapse.   Further,  they  threatened  to  evacuate  cosmonauts  from 
Mir  and  cancel  all  international  space  contracts  unless  funding  for  their  space 
projects  is  increased.  Would  you  share  with  the  Subcommittee  any  details  about 
this  disturbing  development?  What  impact  will  it  have  on  the  Space  Station 
program?  Will  this  give  more  ammunition  to  Station  critics  who  believe  it  suffers 
from  over  reliance  on  the  Russians? 

Answer  3a:  The  Russian  Space  Agency  (RSA)  has  been  largely  successful 
in  its  request  for  increases  in  its  budget.   It  is  now  expected  that  the  Russian 
government  will  transfer  funds  from  Russia's  science  budget  to  assist  with  the 
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funding  of  science  missions  that  RSA  oversees.   In  doing  so,  RSA  will  be  able  to 
spend  most  of  its  budget  on  human  spaceflight,  including  cooperative  programs 
with  the  U.S. 

The  Russian  space  program  and  its  associated  launch  infrastructure  is  one  of  the 
most  experienced  and  successful  programs  in  the  world.  In  1994,  the  Russian 
Military  Space  Forces,  which  manages  the  Russian  launch  infrastructure,  carried 
out  49  launches  and  delivered  64  satellites  into  space.  Additionally,  three  manned 
Soyuz  TM  spacecraft  and  five  Progress  M  freighters  were  launched  to  support  the 
work  on  the  Mir  station.   Recent  Russian  press  accounts  suggests  that  launches 
will  increase  in  1995  and  that  the  approved  space  budget  will  be  satisfactory  to 
support  operations. 

The  current  international  Space  Station  plan,  as  agreed  to  by  the  U.S.,  Japan, 
Canada,  and  the  member  nations  of  the  European  Space  Agency,  doesn't  contain 
an  over  reliance  on  any  of  our  international  partners.  A  partnership,  by  nature, 
establishes  a  framework  for  each  member  of  the  partnership  to  contribute 
something  unique  in  support  of  common  objectives.   Russian  participation  provides 
increased  access,  expanded  capability  for  earth  observation,  increased  research 
capability,  full  life  support  redundancy,  earlier  completion  of  the  station  assembly, 
and  enhanced  orbital  maintenance  capability,  not  to  mention  a  wealth  of 
experience  in  long-duration  space  flight. 

Due  to  continual  pressure  to  reduce  program  cost,  the  1993  Space  Station 
redesign  sought  to  take  advantage  of  the  proven  capabilities  that  Russian  flight 
hardware  and  infrastructure  have  to  offer.  The  resulting  design  was  approved  by 
the  Congress  in  1994  .  Should  Russia  withdraw  from  the  program  for  any  reason, 
the  impact  would  depend  greatly  upon  timing,  and  how  far  along  the  program  is  in 
assembly.  Another  variable  is  whether  Russian  contractors  would  continue  to 
participate,  even  in  the  absence  of  Russian  government  participation--as  in  the 
case  of  acquisition  of  the  Functional  Energy  Block  (FGB),  for  example.   Estimates 
showed  that  the  addition  of  Russia  to  the  project  saved  $2  billion  and  shortened 
assembly  time  by  15  months.  As  a  general  rule,  the  absence  of  Russian 
participation  would--all  or  in  part-negate  those  savings.  We  have  ongoing 
analysis  and  contingency  plans  to  minimize  adverse  program  impacts  should  that 
occur,  and  to  keep  the  program  on  track. 

Question  4:   Mr.  Goldin,  the  Alpha  plan  calls  for  Space  Station  to  fly  at  an 
Orbit  inclination  of  51.6  degrees  to  permit  access  by  Russian  rockets.  While  it 
facilitates  Russian  access,  it  reduces  the  payload  capacity  and  launch  "windows" 
for  the  Shuttle  flights  to  Space  Station.   If  the  Russians  have  to  pull  out  of  the 
Space  Station  for  any  reason,  do  you  disagree  that  the  higher  inclination  will  place 
the  U.S.  at  a  disadvantage? 

Answer  4:  The  51.6  inclination  was  recommended  by  the  Vest  committee 
and  is  an  orbit  that  all  partners  can  achieve,  while  retaining  the  ability  to  carry 
crew  and  cargo.   It  provides  the  Station  with  multiple-vehicle  access,  reduces  the 
dependence  upon  the  Shuttle,  and  offers  greater  Earth  coverage  while  not  creating 
safety  issues  concerning  launches  over  populated  areas.  To  achieve  the  higher 
performance  required  of  the  51.6  inclination,  the  Space  Station  program  will  use 
the  planned  permanent  performance  improvements  being  made  to  the  Shuttle 
fleet.  Any  decision  to  lower  the  Station's  orbit  would  be  dependent  upon  the  time 
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of  the  Russian  withdrawal,  the  status  of  the  Shuttle  improvements  and  the  desires 
of  the  science  community. 

Question  5:   Does  NASA  have  any  plans  in  the  future  to  use  Space  Station 
as  a  stopover  base  for  manned  missions  to  the  Moon?  Does  the  current  Space 
Station  design  permit  the  facility  to  be  used  as  a  transportation  node  for  lunar 
visits?   If  not,  what  changes  in  the  design  would  have  to  be  made? 

Answer  5:  Current  plans  of  the  Agency  and  the  international  Space  Station 
do  not  include  a  role  in  a  human  lunar  mission.   However,  the  modular  design  of 
the  Space  Station  allows  it  to  expand,  provided  the  funding  is  available.   Several 
considerations  would  have  to  be  made  if  such  an  expansion  were  undertaken, 
including  operational  changes,  flight  scheduling,  and  the  impact  on  the 
microgravity  research  environment 

Question  6:   Mr.  Goldin,  Space  Station  Freedom  was  designed  to  have  a 
lifetime  of  about  30  years.  Space  Station  Alpha  is  being  designed  to  have  an  on- 
orbit  lifetime  of  only  15  years  -  -  half  the  lifetime  of  the  previous  program. 
Moreover,  five  of  those  fifteen  years  will  be  for  Alpha's  construction,  leaving  an 
actual  operational  lifetime  of  only  ten  years.  Would  you  explain  why  a  Space 
Station  offering  half  the  lifetime  of  the  previous  design  is  a  better  buy  for  the 
American  people? 

Answer  6:  A  significant  factor  in  the  cost  of  the  previous  Space  Station 
design  was  the  unprecedented,  30-year  lifetime  requirement.   In  order  to  reduce 
the  cost  of  the  current  international  Space  Station  design  and  its  yearly 
operational  cost,  the  minimum  lifetime  requirement  was  reduced.   However,  we 
expect  the  actual  lifetime  capability  of  the  international  Space  Station  to  be  longer 
than  the  minimum  requirement. 

The  international  Space  Station  is  larger  and  more  capable  than  the  previous 
Alpha  design,  and  costs  $2  billion  less,  so  it  clearly  is  a  better  deal.  As  compared 
to  the  Freedom  program,  the  international  Space  Station  program  is  more 
realistically  priced,  and  the  design  is  more  mature  and  supportable.   In  addition, 
over  75%  of  the  planned  Freedom  hardware  and  software  capabilities  have  been 
incorporated  into  the  international  Space  Station. 

Question  7:  Mr.  Goldin,  have  any  stability  analyses  of  Space  Station  Alpha 
been  undertaken?  What  happens  if,  for  example,  a  Shuttle  orbiter  or  a  Russian 
vehicle  docks  too  violently  with  Alpha?  This  problem  has  occurred  in  the  past 
during  Russian  dockings  with  their    Mir"  space  station.  What  is  the  risk  of 
structural  damage  or  disruption  of  scientific  experiments  from  violent  dockings? 

Answer  7:  Load  analyses  have  been  done  on  each  element  of  the 
International  Space  Station,  and  have  been  reviewed  in  the  context  of  the  load 
factors  of  Russians  elements  and  the  timing  and  nature  of  docking  contacts 
throughout  the  assembly  and  operation  of  the  station.  There  is  no  critical  concern 
about  maintaining  the  structural  integrity  of  the  station  or  of  remaining  within  the 
bounds  of  crew  safety  requirements. 

With  respect  to  scientific  experiment  disruption,  two  major  initiatives  address  that 
question:  first,  vibro-acoustic  isolation  and  minimization  of  impact  of  contacts;  and 
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secondly,  mission  operations  planning  and  scheduling  of  quiet  microgravity 
periods,  versus  periods  of  rendezvous,  resupply  and  associated  activity. 

Question  8.   Mr.  Goldin,  as  I  understand  the  current  Space  Station  program, 
there  are  no  hardware  backups.   If,  for  example,  a  piece  of  Station  hardware  is 
lost  during  launch  to  Space  Station,  or  while  on  orbit  during  assembly,  massive 
program  dislocations  would  result.   Is  this  true,  and  if  so,  does  it  constitute  a 
fundamental  weakness  for  the  program? 

Answer  8:   It  must  be  recognized  that  the  international  Space  Station  is  the 
most  challenging  project  ever  attempted  in  terms  of  the  large  number  of  elements 
that  must  be  coordinated  on  the  ground  and  assembled  on  orbit.   It  is  also  a  fact 
that  it  would  not  be  economically  feasible  to  build  spare  hardware  as  replacements 
for  each  launch  package,  and  was  never  a  part  of  any  previous  configuration. 
We  are  currently  assessing  impacts  and  options  at  each  stage,  or  launch,  of  space 
station  hardware.  We  are  looking  at  the  impacts  of  1)  delay  of  launch,  2)  loss  of 
launch  package  and  3)  loss  of  launch  package  and  launch  vehicle  (including  the 
loss  of  an  orbiter).  Our  preliminary  analysis  reflects  no  single  incident  that  would 
prevent  the  final  assembly  and  successful  operation  of  a  space  station.   In  some 
cases,  on-orbit  science  and  utilization  is  slightly  decreased,  but  in  all  cases  a 
successful  on-orbit  science  platform  is  achieved.  This  is  due  to  the  modularity  and 
redundancy  in  the  space  station  design.  The  complexity  and  cost  of  dealing  with 
each  contingency  would  depend  on  the  time  of  occurrence  of  the  loss  and  the 
specific  payload  in  question.  We  remain  confident  in  our  ability  to  successfully 
complete  the  goal  of  deploying  an  effective  station  with  robust  science  capability. 

Although  risk  will  always  be  a  part  of  space  flight,  the  more  practical  approach  to 
increasing  the  Space  Station  program's  success  is  to  pursue  higher  reliability  in 
both  Shuttle  launches  and  Station  assembly  operations  through  hardware 
upgrades,  extensive  crew  training,  and  acquisition  of  operational  experience 
through  the  Shuttle-Mir  missions. 

Question  9:   It  is  my  understanding  that,  in  the  assembly  of  Space  Station 
Alpha,  there  is  little  or  no  room  for  any  errors  or  failures.  And  yet,  it  is  going  to 
require  45  flights  to  get  to  assembly  complete,  with  each  and  every  launch 
required  in  sequence  to  be  successful,  not  to  mention  each  and  every  on-orbit 
assembly  sequence.   Has  anybody  at  NASA  computed  the  probability  of  being 
able  to  accomplish  this,  and  if  so,  what  are  the  results  of  the  study? 

Answer  9:  As  stated  in  response  to  the  previous  question,  it  is  not  true  that 
the  flights  needed  for  Space  Station  assembly  require  a  certain  sequence,  due  to 
the  modularity  of  the  station  design.  There  are  some  limiting  factors,  based 
primarily  on  issues  like  power  requirements  and  life  support  capabilities,  but  these 
would  have  the  impact  of  scheduling  on-orbit  activities  differently,  more  than 
anything  else. 

The  reliability  of  the  launch  vehicles  involved  is  very  high.  There  are  currently  21 
Space  Shuttle  flights  required  for  the  assembly  of  the  Space  Station,  and  the 
Space  Shuttle  Program  has  a  reliability  of  over  98.5%.  There  have  been  many 
operational  and  processing  improvements  incorporated  into  the  Space  Shuttle 
Program  to  reduce  the  incidence  of  launch  delays  and  cancellations.  A  total 
probability/risk  model  is  in  development  for  the  entire  space  station  assembly  and 
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operation,  but  is  not  yet  complete.  The  results  will  be  briefed  to  the  Congress 

when  they  become  available. 

Question  10:   Mr.  Goldin,  will  it  be  possible  to  add  on  any  new  modules  to 
Alpha  in  the  years  after  2002?   If  so,  how  would  you  accomplish  it?  Would  it  be 
relatively  easy?  Could  a  module  dedicated  to  remote  sensing  activities  be  added 
to  Space  Station? 

Answer  10:   If  funding  were  available,  the  modular  design  of  the  international 
Space  Station  would  allow  for  expansion  of  its  current  capabilities  or  the  addition 
of  new  capabilities.  As  stated  in  the  previous  question  on  a  lunar  mission,  other 
aspects  of  the  Space  Station  operations  and  science  would  have  to  be  considered 
prior  to  any  expansion.  A  module  dedicated  to  remote  sensing  could  be  among 
the  expanded  capabilities,  again  dependent  on  available  funding  and  Agency 
priorities. 

Question  1 1 :  Space  Station  is  devoted  mainly  to  microgravity  and  life 
sciences  research.  Why  was  remote  sensing  not  included  as  one  of  the  core 
functions  of  Space  Station  Alpha?   Is  it  true  that  remote  sensing  capability  was 
one  of  the  major  reasons  given  for  moving  Alpha  to  the  51 .6  degree  inclination? 

Answer  1 1 :   Remote  sensing  is  among  the  capabilities  of  the  international 
Space  Station.   However,  other  programs  within  NASA  (such  Mission  to  Planet 
Earth)  and  elsewhere  provide  a  greater  capability  for  remote  sensing.  The 
decision  to  move  to  a  51 .6  degree  inclination  was  due  in  part  to  the  greater  Earth 
coverage,  but  the  key  consideration  was  the  inclusion  of  Russia  as  an  international 
partner  and  the  access  of  all  international  partners'  launch  vehicles  to  the  new 
inclination.  An  external  payload  for  MTPE,  SAGE  III,  is  planned  for  the  station. 

Question  11a:  Several  weeks  ago,  it  was  reported  that  France  and  Germany 
want  to  cut  in  half  the  European  Space  Agency's  contribution.  If  that  occurs,  what 
would  be  its  impact  on  the  Space  Station  program? 

Answer  11a:  At  its  March  23  meeting,  the  ESA  Council  reaffirmed  Europe's 
determination  to  be  an  active  partner  in  the  international  Space  Station,  and  ESA 
Director  General  Luton  expressed  his  confidence  that  sufficient  progress  is  being 
made  to  finalize  Europe's  commitment  to  the  program  and  to  bring  the  decision 
process  to  a  successful  conclusion:  a  major  role  for  Europe  in  the  international 
Space  Station. 

The  ESA  council  also  confirmed  ESA's  contribution  to  the  program:  the  Columbus 
Orbital  Facility,  a  multidisciplinary  utilization  program,  and  the  Ariane-5/ATV.    A 
final  decision  on  the  European  contribution  will  be  taken  at  the  October  1 8-20, 
1995,  ESA  Ministerial  meeting. 

However,  if  any  member  nations  of  ESA  decide  to  reduce  funding  for  the  Space 
Station,  the  effect  would  be  determined  by  the  size  of  the  cut  and  the  specific 
elements  or  contributions  that  would  be  reduced  or  eliminated.   Significant  cuts  in 
ESA  funding  could  result  in  launch  delays,  which  could  affect  our  utilization  plans, 
as  we  currently  have  rights  to  approximately  half  of  the  European  laboratory. 
However,  ESA  funding  reductions  would  not  affect  the  ability  of  the  U.S.  and  its 
other  partners  to  proceed  with  the  program. 
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Question  12:   I  believe  that  all  NASA  programs  should  strive  to  be  relevant  to 
the  taxpayers  that  pay  for  them.  With  that  in  mind,  would  you  share  with  us 
examples  of  how  Mission  to  Planet  Earth  will  benefit  Plains  States  like  South 
Dakota,  particularly  in  terms  of  the  agricultural  community?  What  are  your 
thoughts  about  proposals  to  distribute  the  land  data  at  the  EROS  Data  Center  to 
benefit  farmers,  researchers,  students,  and  land-use  planners  throughout  South 
Dakota  and  other  Plains  States? 

Answer  12:   In  addition  to  the  basic  science  and  research  conducted  by  the 
Office  of  Mission  To  Planet  Earth  (MTPE),  several  programs  are  under  way  to 
bring  the  benefits  of  research  and  use  of  NASA's  satellite  data  to  the  state  and 
local  level.   One  example  of  this  is  a  project  to  utilize  space-based  remote  sensing 
to  provide  information  to  the  agricultural  community  on  specific  crop  types,  and 
aquifer  use  rates  with  resulting  water  availability.  Additionally,  MTPE's  work  on 
climate  modeling  and  prediction  will  lead  to  greater  accuracy  in  long  term  weather 
forecasting,  which  will  be  of  great  benefit  to  the  agriculture  community.   In  fact, 
NASA  has  established  it's  first  cooperative  arrangement  with  a  local  TV  weather 
station  to  utilize  NASA's  data  available  over  the  Internet  as  part  of  their  daily 
broadcasts.   MTPE  is  also  involved  in  investigation  of  techniques  utilizing  remote 
sensing  for  emergency  management  including  such  things  as  flood  planning, 
mitigation  and  emergency  response. 

In  addition  to  these  specific  projects,  MTPE  is  developing  an  infrastructure  through 
the  Earth  Observing  System  Data  and  Information  System  (EOSDIS)  to  make 
Earth  science  information  more  accessible  to  the  public.   For  instance,  the  Earth 
Resources  Observation  System  (EROS)  Data  Center  in  Sioux  Falls,  South  Dakota 
provides  users  with  land  processes  imagery  that  has  the  potential  to  be  translated 
into  valuable  applications.   We  are  encouraging  private  industry  and  state/local 
governments  to  transform  this  basic  Earth  science  information  available  from 
EROS  and  other  NASA  DAACs  into  value  added  products  that  meet  the  needs  of 
their  defined  user  community.   In  the  Plains  states  such  as  the  Dakotas,  this  data 
will  be  especially  useful  for  farmers  and  ranchers.  This  undertaking  by  NASA  and 
other  federal  agencies  is  part  of  an  overall  effort  to  examine  the  best  way  to 
establish  government,  academic,  and  commercial  partnerships  to  extend  the 
utilization  of  EOSDIS  to  non-research  user  communities  such  as  education, 
agriculture,  state  and  local  planning,  adjudication,  transportation,  and  emergency 
management. 

Question  13a:   EOSDIS  -  the  data  collection  component  of  Mission  to  Planet 
Earth  -  probably  represents  the  biggest  challenge  in  the  program.  Are  you 
confident  that  EOSDIS  will  be  able  to  handle  the  enormous  amounts  of  data  the 
climate  change  satellite  will  generate? 

Answer  13a:  Yes.  We  are  confident  existing  and  expected  technologies  are 
capable  of  supporting  EOSDIS  requirements.  Through  an  incremental 
development  approach,  EOSDIS  will  be  able  to  handle  the  data  generated  by  the 
MTPE  satellites  as  each  mission  is  launched.   EOSDIS  development  is  already 
proceeding  to  support  the  first  launch.  The  prototype  version  of  the  system 
(Version  0)  is  already  giving  us  valuable  experience  which  we  will  use  to  improve 
future  versions.  And  there  is  much  more  to  come.  We  have  designed  the  system 
to  be  flexible  and  evolvable.  Specifically,  we  have  sized  the  ground  stations  and 
data  production 
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facilities  to  receive  and  process  all  data  received  from  all  EOS  satellites;  the 
internal  networks  have  sufficient  bandwidth  to  transfer  this  data  to  the  DAACs  for 
permanent  archive;  and  the  DAACs  have  sufficient  processing  and  archive 
capacity  to  transform  the  raw  data  into  useful  products.  When  completed,  EOSDIS 
will  be  the  largest  civilian  data  system  ever  devised  by  the  U.S.  Government. 

In  addition  to  using  technologies  that  exist  today,  EOSDIS  will  take  appropriate 
advantage  of  technological  advances  as  they  occur  in  the  future,  through  the  use 
of  just-in-time  procurements,  an  open  system  architecture,  prototyping,  modular 
design,  and  other  features.  Woven  into  the   EOSDIS  design  is  the  ability  to  adapt 
to  increases  in  the  amount  and  rate  of  raw  data  input,  a  larger  and  changing  user 
community,  and  an  evolution  in  data  and  product  requirements.   Confidence  in 
EOSDIS  also  comes  from  the  community  beyond  NASA,  including  the  National 
Research  Council  and  the  EOSDIS  Advisory  Panel,  which  have  both 
endorsed  the  current  approach. 

Question  13b:  What  will  be  the  main  types  of  data  collected  by  EOSDIS  and 
what  will  it  be  used  for? 

Answer  13b:  The  EOSDIS  data  will  be  used  to  conduct  the  first 
comprehensive  study  of  interaction  between  atmosphere,  oceans,  land  and  life  on 
Earth,  which  is  central  to  understanding  climate.    These  data  will  enable 
reseachers  from  all  over  the  world  to  measure  phenomena  such  as  cloud 
formation  and  precipitation,  changes  in  forests,  deserts,  crop  land  and  rivers,  and 
the  movement  of  energy,  water  and  gases  through  the  atmosphere  and  oceans 
leading  to  floods,  droughts  and  other  climate  changes.  Other  measurements  will 
detect  changes  in  glaciers  and  polar  ice  sheets  affecting  sea  level  and  global  fresh 
water  balance,  and  the  effects  of  the  sun,  wind,  volcanoes,  ozone,  and  life  in  the 
oceans  on  changes  in  weather  patterns  and  climate.   In  the  years  ahead,  we  hope 
to  understand  the  global  and  regional  climate  changes  occuring  on  Earth,  and 
distinguish  between  natural  changes  and  those  influenced  by  human  activities. 

Each  Mission  to  Planet  Earth  instrument  or  satellite  has  a  specific  focus:  oceans, 
atmosphere,  land  and  life.  The  DAACs  will  process  the  data  from  each  instrument 
into  several  products,  and  scientists  will  compare  and  combine  these  products  to 
better  understand  the  Earth  from  a  regional  and  global  perspective.  These  data 
will  increase  scientific  understanding  of  the  Earth  as  an  integrated  environmental 
system  and  its  vulnerability  to  natural  variations  and  human 
influences.   EOSDIS  data  will  also  serve  as  the  basis  for  numerous  other 
applications,  such  as  precision  weather  forecasting  one  to  two  weeks  in  advance, 
predicting  seasonal  trends  such  as  droughts  and  floods,  land  use  management, 
crop  assessment,  improving  fishermen's  catch,  and  educational  tools  for  our  youth. 
We  hope  that  by  making  our  data  easily  accessible  and  useful,  we  will  encourage 
the  private  sector  to  invest  in  transforming  scientific  information  into  marketable 
products. 
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ATTACHMENT  A  (Answer  1.) 
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Responses  to  written  questions  submitted  by  Chrm.  Burns  resulting  from  the 
March  1,  1995,  hearing. 

NASA  Budget 

Question  1 :   NASA's  five  year  plan  calls  for  reducing  annual  funding  from 
$14.3  billion  in  FY  96  to  $13.2  billion  in  FY  2000.  This  is  $18  billion  less  than  the 
five  year  profile  assumed  in  the  FY  1994  request  and  $5  billion  less  than  the 
profile  assumed  in  the  FY  1 995  request.   How  can  NASA  achieve  those  dramatic 
budget  cuts  and  still  continue  current  programs? 

Answer  1 :   NASA  is  in  the  process  of  examining  how  the  reduction 
included  in  the  FY  1996  NASA  request  can  be  accommodated  through  reductions 
in  NASA's  overall  institution.  A  team  is  in  the  midst  of  conducting  a  zero-base 
manpower  review  to  plan  these  reductions.   Programs  will  be  considered  for 
reduction  only  if  the  needed  reductions  cannot  be  taken  through  restructuring. 
The  dramatic  changes  needed  to  transform  NASA  into  a  more  efficient,  smaller 
organization  will  allow  the  agency  to  focus  on  cutting  edge  research  and 
technology  within  a  smaller  budget  envelope. 

Question  2:   In  the  five-year  plan,  almost  $4  billion  of  the  cuts  are 
characterized  as  "resolved  percentage  reductions".   How  and  when  does  NASA 
plan  to  address  these  "unresolved"  reductions. 

Answer  2:  Several  teams  are  reviewing  activities  underway  at  NASA,  and 
decisions  concerning  any  restructuring  at  NASA  will  be  made  as  part  of  the  FY 
1997  budget  process. 

Question  3:   NASA  has  indicated  that  the  budget  reduction  effort  will  give 
preference  to  programs  over  people.    In  your  view,  what  will  that  entail?  How 
much  does  NASA  intend  to  cut  personnel  and  will  the  personnel  reductions 
emphasize  buyouts  or  layoffs?  What  steps  is  NASA  taking  to  insure  that,  in 
cutting  jobs,  it  does  not  lose  older  workers  with  critical  skills  and  experiences?   If 
NASA  were  to  lose  critical  personnel,  is  NASA's  workforce  such  that  qualified 
younger  workers  could  step  in  to  fill  the  void? 

Answer  3:  The  NASA  budget  is  cut  by  billions,  jobs  have  to  be   impacted. 
The  jobs  may  be  those  of  our  contractors  or  our  own  civil  service  employees.   We 
have  been  reducing  contractors  in  the  Shuttle  program  and  gaining  efficiencies. 
When  we  restructured  the  Space  Station  last  year,  we  eliminated  1000  civil  service 
jobs  through  a  buyout.  Those  cuts  were  necessary.   Now  our  budget  run  outs  are 
such  that  we  must  look  harder  at  contractor  and  civil  service  jobs  to  eliminate  the 
unnecessary,  cut  out  duplication,  and  focus  the  workforce  even  more  finely  on  our 
programs.   Rather  than  saying  we  will  give  preference  to  programs  over  people,  it 
would  be  more  accurate  to  say  that  the  preference  is  for  programs  over 
infrastructure.  We  have  reviews  underway  to  determine  just  what  infrastructure  is 
needed  to  enable  the  programs  to  operate  efficiently.   Excess  infrastructure  in  the 
form  of  people,  facilities,  and  buildings,  has  to  be  identified  and  shed.    I  expect  to 
have  the  information  I  need  by  mid  May  in  order  to  make  planning  decisions  for 
the  FY  1997  budget.   When  I  came  to  the  Agency  in  1992,  we  were  busy  building 
an  infrastructure  suitable  for  a  $30  billion  budget.   Now,  we  cannot  afford  such  an 
infrastructure  on  what  we  expect  to  get. 
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In  reducing  our  civil  service  workforce,  we  have  certainly  emphasized  buyouts 
over  layoffs.  We  had  a  buyout  in  1994  that  allowed  over  11 00  employees  to  leave 
voluntarily.  The  buyout  we  have  underway  now  will  end  on  March  31,  1995.  We 
anticipate  that  an  additional  1500  or  more  employees  will  leave.   Most  of  those 
who  take  a  buyout  are  older  workers  who  have  a  wealth  of  experience.  We  have 
a  tremendously  talented  cadre  of  younger  workers  who  I  am  confident  can  get  the 
job  done.    We  have  extended  the  buyout  departure  date  for  a  few  persons  who 
are  needed  to  finish  critical  work. 

NASA  will  need  to  make  additional  workforce  reductions  after  the  buyout  option  is 
no  longer  available.  While  we  will  attempt  to  avoid  the  use  of  involuntary  methods 
of  separations  such  as  reductions-in-force,  RIFs  at  some  NASA  sites  may  prove 
unavoidable.  We  continue  to  look  for  other  tools  that  may  be  used  to  encourage 
more  voluntary  separations.   NASA  may  find  it  necessary  to  approach  the 
Administration  and  Congress  in  order  to  obtain  legislation  to  give  the  Agency 
flexibility  to  use  such  tools. 

Question  4.   Many  have  said  that  meaningful  cost  reduction  at  NASA  will 
ultimately  require  eliminating  or  consolidating  some  of  NASAps  12  Field  Centers 
However,  it  has  been  reported  that  a  NASA  "white  paper"  calls  for  a  radical 
reorganization  of  the  Centers  but  stops  short  of  recommending  closings.   Is  NASA 
actively  considering  some  kind  of  restructuring  of  the  Field  Centers?   If  some 
NASA  Centers  do  have  to  be  closed,  what  kind  of  process  would  be  used  to  select 
the  Centers  to  be  closed?  How  would  you  compare  the  problems  associated  with 
closing  NASA  Centers  with  those  involved  in  closing  U.S.  military  bases? 

Answer  4:  Current  federal  budget  realities  are  forcing  major  changes  in  the 
way  government  agencies  conduct  their  missions.   NASA  has  been  at  the  forefront 
of  change;  NASA  |=s  goal  is  to  continue  providing  high  return  to  U.S.  taxpayers  in 
an  era  of  declining  budgets.   NASA  is  undergoing  a  series  of  reviews  aimed  at 
effecting  a  major  restructuring  to  meet  this  goal.   Everything  is  on  the  table, 
including  realignment  of  Center  roles  and  missions  and  possible  closure  of  some 
facilities  and  secondary  sites.  The  results  of  the  reviews  are  expected  in  mid-May 
and  will  be  used  as  part  of  the  development  of  the  FY  1997  budget.  Any 
proposed  restructuring  efforts  will  follow  NASA  f=s  established  countdown 
procedure  that  includes  coordination  with  offices  in  the  White  House,  OSTP,  0MB, 
other  Federal  agencies.  Congress,  unions,  and  our  customers  and  contractors. 
With  only  nine  Centers  and  one  Laboratory,  the  problems  with  closing  NASA 
Centers  would  be  the  same  as  those  involved  in  closing  U.S.  military  bases  but 
would  have  a  proportionately  much  greater  impact  on  NASA  and  its  programs. 

Question  4a:  That  NASA  "white  paper"  also  recommends  that  NASA 
explore  the  possibility  of  each  Center  being  managed  by  a  university,  as  is  the 
case  at  NASA's  Jet  Propulsion  Lab  (which  is  managed  by  Cal  Tech).  What  are 
the  advantages  and  disadvantages  of  the  Jet  Propulsion  Lab  model,  particularly 
with  respect  to  costs  and  efficiency? 

Answer  4a:  Transferring  existing  NASA  Centers  and  workforces  to  the 
private  sector  with  university  management  would  be  done  for  quality  and 
effectiveness  reasons  rather  than  cost  benefits.   Freedom  from  civil  service 
regulations  on  compensation,  personnel  practices,  financial  disclosure,  and 
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post-employment  would  enable  recruitment  and  retention  of  the  best  scientific, 
engineering,  and  managerial  talent  in  the  nation.   An  issue  that  would  need  to  be 
resolved  would  be  the  transportability  or  continuity  of  civil  service  retirement 
benefits.  The  possibility  of  additional  use  of  the  JPL  model  will  be  considered  in 
the  NASA  reinvention  process. 

Question  5.   To  reduce  NASA  |=s  bureaucracy,  some  have  argued  that 
NASA  should  concentrate  on  cutting-edge  research  and  development  and  leave 
operational  space  activities  to  the  private  sector.  Some  have  even  suggested 
"privatizing"  some  NASA  programs  like  the  Space  Shuttle.   What  is  your  reaction 
to  this  viewpoint? 

What  should  NASA  ps  core  mission  be?  What  are  some  of  the  NASA  programs 
that  might  be  more  cost-effectively  performed  by  the  private  sector? 

Answer  5:  Over  time,  space  operations  has  taken  a  larger  portion  of  the 
NASA  budget.   NASA  currently  is  undergoing  a  series  of  reviews  in  order  to  effect 
a  major  restructuring  in  light  of  budget  realities  and  to  reemphasize  its  role  as 
leader  of  research  and  development.   In  the  course  of  these  reviews,  we  will  be 
making  decisions  that  will  lead  to  fundamental  changes  in  the  way  NASA  conducts 
its  mission.   NASA  f=s  mission  is  to  explore,  use  and  enable  the  development  of 
space  for  human  enterprise;  to  advance  scientific  knowledge  and  understanding  of 
the  Earth,  the  Solar  System,  and  the  Universe,  and  use  the  environment  of  space 
for  research;  and  to  research,  develop,  verify  and  transfer  advanced  aeronautics, 
space  and  related  technologies.   In  this  constrained  budget  environment,  NASA 
simply  cannot  afford  to  do  things  the  private  sector  is  better  equipped  to  do.  As 
the  reviews  proceed,  we  will  keep  the  Subcommittee  informed  of  progress  in 
identifying  areas  which  may  lend  themselves  to  greater  private  sector  involvement 
or  outright  privatization.  We  will  also  collaborate  to  better  understand  privatization 
and  the  several  means  for  effecting  it. 

Space  Station 

Question  6:   In  recent  years,  the  $30  billion  Space  Station  has  been 
redesigned;  Russian  participation  has  been  added;  and  management  has  been 
consolidated.   Has  the  look,  content,  cost,  construction  schedule,  and 
management  for  Space  Station  finally  been  stabilized  or  will  there  be  more 
changes  in  the  future? 

Answer  6:  The  current  design  of  the  international  Space  Station  resulted 
from  the  1 993  redesign  effort  undertaken  at  the  request  of  the  White  House.  The 
redesign  effort  yielded  a  stable  station  design  that  provides  more  capabilities  at  a 
lower  cost  than  the  Freedom  design,  and  the  inclusion  of  Russia  as  an 
international  partner  provides  a  Station  on  orbit  15  months  earlier  than  the 
previous  design  and  significantly  enhances  research  capabilities,  such  as 
increased  power,  crew,  and  volume.   If  funding  for  the  international  Space  Station 
is  stable,  we  are  confident  that  we  can  meet  our  schedule  and  projected 
milestones. 

After  the  appointment  of  the  Program  Manager  and  Program  Director  over  a  year 
ago,  the  program's  management  has  stabilized.    Contributing  to  the  program's 
stability  was  the  establishment  of  the  Space  Station  Program  Office  at  its  Host 
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Center,  Johnson  Space  Center;  the  selection  of  Boeing  as  the  single  Prime 
Contractor  and  the  definitization  of  the  Boeing/NASA  contract.   NASA  and  its 
contractor  team  members  have  structured  the  program  management  under  an 
Integrated  Product  Team  (IPT)  concept,  which  is  output,  or  product,  focused.  The 
Space  Station  Program  has  established  an  effective  performance  measurement 
system  throughout  the  Program  and  continues  to  improve  overall  efficiency. 

Question  7a.   Russian  involvement  in  Space  Station  has  been  defended  in 
part  on  the  basis  of  an  estimated  $2  billion  in  cost  savings.   However,  last  year, 
the  General  Accounting  office  said  that  Russian  Participation  would  not  save 
money.  At  this  juncture,  does  NASA  have  a  better  sense  of  the  costs  and  savings 
associated  with  the  Russian  participation? 

Answer  7a:  Since  the  GAO  published  their  report  last  year,  the  program 
has  met  several  significant  milestones  that  contribute  to  the  program's  ability  to 
complete  the  Station  on  time  and  on  budget.   First,  extensive  fact  finding  activities 
were  carried  out  with  Boeing  and  each  of  the  first  tier  subcontractors.  Adjustments 
were  made  in  program  content  and  the  development  approach,  followed  by 
contract  negotiations  with  Boeing  prime.  A  final  contract  was  signed  on  January 
13,  1995.  Second,  similar  fact  finding  activities  were  performed  in  the  operations 
areas  and  the  resulting  efficiencies  have  been  incorporated.  Third,  we  entered 
into  a  contract  with  Lockheed  for  the  procurement  of  the  Russian-built  RGB. 
Fourth,  we  have  just  completed  a  successful  design  review  which  verified  that  the 
program  is  on  track  for  assembly  complete  in  June  2002  -  consistent  with  NASA's 
estimated  savings  for  accelerated  assembly.  These  events,  combined  with  the 
impressive  operational,  hardware  and  design  milestones  being  met  by  the 
program,  places  us  squarely  on  schedule  and  on  budget  to  deliver  a  station  with 
greater  user  capabilities,  more  power  and  a  larger  crew  size  than  the  previous 
design. 

Question  7b:  Under  the  most  recent  plan,  what  are  the  major  elements  of 
the  Russian  contribution  to  Space  Station? 

Answer  7b:  See  Attachment  A  for  a  summary  of  the  Russian  elements  of 
the  International  Space  Station. 

Question  7c:   In  your  view,  does  the  current  Space  Station  plan  contain  an 
over  reliance  on  the  Russian  contribution? 

Answer  7c:  The  current  international  Space  Station  plan,  as  agreed  to  by 
the  U.S.,  Japan,  Canada,  and  the  member  nations  of  the  European  Space 
Agency,  doesn't  contain  an  over  reliance,  but  rather  a  necessary  reliance  on  all  of 
our  international  partners,  not  just  the  Russians.  A  partnership,  by  nature, 
establishes  a  framework  for  each  member  of  the  partnership  to  contribute 
something  unique  in  support  of  common  objectives.  Russian  participation  provides 
increased  access,  expanded  capability  for  earth  observation,  increased  research 
capability,  full  life  support  redundancy,  earlier  completion  of  the  station  assembly, 
and  enhanced  orbital  maintenance  capability,  not  to  mention  a  wealth  of 
experience  in  long-duration  space  flight. 

Due  to  continual  pressure  to  reduce  program  cost,  the  1993  Space  Station 
redesign  sought  to  take  advantage  of  the  proven  capabilities  that  Russian  flight 
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hardware  and  infrastructure  have  to  offer.  The  $2  billion  savings  resulting  from  the 
redesigned  program  was  approved  by  the  Congress  in  1994. 

Nonetheless,  NASA  policy  indicates  that  if  Russia  is  unwilling  or  unable  to 
continue  participation  in  the  international  Space  Station,  at  whatever  stage  and  for 
whatever  reason,  this  will  not  prevent  our  completion  of  the  Space  Station  with  our 
other  partners.   In  order  to  prepare  for  this  unlikely  eventuality,  thorough  and 
realistic  contingency  plans  are  under  development  which  ensure  the  station's 
success  even  without  the  advantages  of  Russian  participation. 

It  should  be  pointed  out,  however,  that  the  loss  of  Russian  participation  would 
require  additional  U.S.  funding  to  offset  the  loss  of  their  full  participation. 

Question  7d:  Aerospace  Daily  reported  on  February  27,  1995,  that  there  is 
a  near  collapse  in  the  Russian  space  program  and  that  the  funding  for  Mir  is  under 
threat.   If  this  were  to  happen,  would  the  Station  still  be  able  to  remain  on  track 
with  minimal  cost  to  overruns  or  schedule  slippage? 

Answer  7d:  The  Russian  Space  Agency  (RSA)  has  been  largely 
successful  in  its  request  for  increases  in  its  budget.   It  is  now  expected  that  the 
Russian  government  will  transfer  funds  from  Russia's  science  budget  to  assist  with 
the  funding  of  science  missions  that  RSA  oversees.   In  doing  so,  RSA  will  be  able 
to  spend  most  of  it  budget  on  human  spaceflight,  including  cooperative  programs 
with  the  U.S. 

Should  Russia  withdraw  from  the  program  for  any  reason,  the  impact  would 
depend  greatly  upon  timing  and  how  far  along  the  program  is  in  assembly. 
Another  variable  is  whether  Russian  contractors  would  continue  to  participate,  in 
the  absence  of  Russian  government  participation--as  in  the  case  of  acquisition  of 
the  Functional  Cargo  Block  (FGB),  for  example.   Estimates  showed  that  the 
addition  of  Russia  to  the  project  saved  $2  billion  and  shortened  assembly  time  by 
15  months.   As  a  general  rule,  the  absence  of  Russian  participation  would--all  or 
in  part-negate  those  savings.  We  have  developed  contingency  plans  and  are 
conducting  continued  analysis  to  minimize  adverse  program  impacts  should  that 
occur. 

Question  7e:  How  sound  is  the  Russian  launch  infrastructure  and  space 
program?   How  does  it  compare  to  the  U.S.  space  program  and  launch 
infrastructure? 

Answer  7e:  The  Russian  space  program  and  its  associated  launch 
infrastructure  is  one  of  the  most  experienced  and  successful  programs  in  the 
world.  In  1994,  the  Russian  Military  Space  Forces,  which  manages  the  Russian 
launch  infrastructure,  carried  out  49  launches  and  delivered  64  satellites  into 
space.  Additionally,  three  manned  Soyuz  TM  spacecraft  and  five  Progress  M 
freighters  were  launched  to  support  work  on  the  Mir  station.   Recent  Russian 
press  stories  suggests  that  launches  will  increase  in  1995  and  that  the  approved 
space  budget  will  be  satisfactory  to  support  operations.  Those  reports  are 
consistent  with  our  own  understanding  of  Russia's  space  program  status. 

Question  7f:   Is  there  any  factual  basis  for  concerns  that  the  use  of 
Russian  hardware,  launches,  and  personnel  in  the  Space  Station  program  will,  in 
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effect,  transfer  jobs  from  the  U.S.  to  Russia? 

Answer  7f:   Including  Russia  in  the  international  Space  Station  program 
does  not  transfer  jobs  from  the  Unites  States.  The  Station  redesign  that  occurred 
in  1993  was  tasked  to  lower  costs  as  its  primary  objective  and  NASA  reduced  both 
contractor  and  civil  service  employment  in  the  Space  Station  Program  in  order  to 
meet  this  objective.   By  including  the  Russian  elements,  the  Program  added  back 
content  and  capability  which  would  not  have  been  included  in  the  redesigned 
station. 

Additionally,  there  are  benefits  for  U.S.  companies  from  Russian  participation, 
since  they  are  experiencing  improved  access  to  technologies  and  increased 
interaction  (competitive  contracting)  between  U.S.  and  Russian  firms  in  a  variety  of 
aerospace  technologies.  This  increases  high-quality  jobs  and  therefore  is 
advantageous  for  both  countries. 

Question  8:  Assuming  the  Russian  space  program  stays  intact  over  the 
next  three  years,  beginning  this  June,  NASA  will  fly  seven  Shuttle  missions  to  the 
Russian  space  station  Mir.  What  do  you  hope  to  accomplish  through  these 
Shuttle/Mir  flights? 

Answer  8:  There  are  three  primary  objectives  of  the  Shuttle-Mir  program, 
known  as  Phase  I  of  the  international  Space  Station  Program.  The  first  key 
objective  of  the  Shuttle-Mir  program  is  to  learn  how  to  work  with  the  Russians 
during  joint  missions,  such  as  overcoming  differences  in  language  and  culture  and 
coordinating  operations  between  the  two  control  centers. 

Second,  NASA  will  gain  valuable  experience  that  will  reduce  the  technical  risks 
during  construction  and  operation  of  the  Station.   Mir  provides  a  unique 
opportunity  to  try  out  many  techniques  and  solve  problems  before  we  construct 
our  own  Station.  Additionally,  the  flights  to  Mir  will  enable  the  Shuttle  program  to 
better  understand  the  51.6  degree  orbital  inclination  and  its  effects  on  Shuttle 
operations. 

Finally,  the  Shuttle-Mir  program  will  enable  NASA  to  take  advantage  of  Mir  to 
provide  early  opportunities  for  extended  scientific  research.   For  example,  U.S. 
astronaut  Norm  Thagard  began  a  90-day  stay  on  Mir  in  March,  and  he  is  now 
conducting  significant  medical  and  life  sciences  research  aboard  Mir. 

The  STS-63  Shuttle/Mir  rendezvous  mission  earlier  this  year  provided  a  clear 
indication  that  this  phase  of  the  international  Space  Station  Program  will  help  us  to 
better  understand  and  work  with  Russia.   Not  only  did  NASA  and  the  Russian 
Space  Agency  demonstrate  an  ability  to  work  together,  they  demonstrated  that 
solutions  to  difficult  technical  issues  can  be  coordinated  across  the  globe  when  the 
agencies  worked  effectively  together  to  overcome  a  problem  with  the  Shuttle's 
thrusters  and  enabled  a  successful  rendezvous  with  the  Mir. 

Question  9:  Perhaps  the  greatest  challenge  in  the  Space  Station  program 
involves  the  amount  of  spacewalking  required  to  assemble  and  maintain  Space 
Station.   I  understand  that,   according  to  NASA's  latest  estimates,  it  will  take 
astronauts  and  cosmonauts  about  888  hours  of  space  walking  to  assemble  Space 
Station  and  another  171  hours  per  year  to  maintain  it.  The  estimate  of 
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spacewalking  related  to  assembly  is  up  214  hours  from  estimates  made  just  last 
year.   Why  such  a  large  amount  of  spacewalking?   Do  these  recent  estimates 
raise  any  new  concerns  for  you  about  the  feasibility  of  Space  Station? 

Answer  9:   Both  are  correct  estimates.   There  are  648  EVA  crew  hours  for 
US  assembly  tasks  and  240  for  Russian  assembly  tasks  for  a  total  of  888  EVA 
crew  hours. 

The  scenario  for  maintenance  EVA  post-assembly  complete  has  decreased  from 
last  year's  estimate.   In  1994,  we  told  Congress  the  Station  would  require  an 
average  of  197  crew-hours  per  year  for  maintenance  and  the  current  estimate  is 
171.  This  saves  us  26  hour  of  maintenance  a  year  and  260  hours  over  10  years. 

The  EVA  numbers  are  not  a  concern  due  to  the  fact  that  they  are  not  an 
excessive  demand  on  crew  members'  time.   Post  assembly  complete  maintenance 
translates  to  an  average  of  1  EVA  every  25  days.  That  is  well  within  the  range  of 
the  number  of  EVAs  we  know  that  we  can  safely  perform  per  month  over  the 
fifteen-year  life  of  the  program.  EVAs  during  assembly  are  also  within  the  margins 
established  for  safe  conduct  of  EVAs  and  optimum  utilization  of  crew  time. 

During  the  assembly  sequence  the  following  average  EVA  rates  apply: 

US  assembly  EVAs  (including  15%  growth  factor)  1.45  EVAs  per  month 

US  &  Russian  assembly  EVAs  1 .84  EVAs  per  month 

US  assembly  and  maintenance  2.35  EVAs  per  month 

US  assembly  and  maintenance  &  Russian  assembly  2.73  EVAs  per  month* 

*  Note.  The  2.73  EVAs  per  month  is  approximately  an  average  of  1  EVA  every  1 1 
days. 

We  will  be  happy  to  provide  a  detailed  briefing  on  our  EVA  management  and  the 
assumptions  used  in  making  all  of  our  calculations.  As  our  own  experience  grows 
with  EVAs,  our  understanding  of  our  capabilities  increases.  The  Hubble  Telescope 
servicing  mission,  our  most  EVA-intensive  shuttle  mission  to  date,  demonstrated 
the  increased  maturity  of  our  EVA  capability  and  provided  important  insights  for 
Space  Station  EVA  planning. 

Question  10:   Published  reports  indicate  that  the  European  Space  Agency 
will  not  decide  on  its  future  commitments  to  Space  Station  until  late  September. 
ESA's  involvement  is  obviously  critical  since  ESA  will  supply  the  European  lab 
module.   Do  you  have  any  sense  that  ESA's  commitment  to  Space  Station  may  be 
wavering? 

Answer  10:  At  its  March  23  meeting,  the  ESA  Council  reaffirmed  Europe's 
determination  to  be  an  active  partner  in  the  international  Space  Station,  and  ESA 
Director  General  Luton  expressed  his  confidence  that  sufficient  progress  is  being 
made  to  finalize  Europe's  commitment  to  the  program  and  to  bring  the  decision 
process  to  a  successful  conclusion:  a  major  role  for  Europe  in  the  international 
Space  Station. 

The  ESA  council  also  confirmed  ESA's  contribution  to  the  program:  the  Columbus 
Orbital  Facility,  an  associated  utilization  plan,  and  the  Ariane-5/ATV  transportation 
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system.  A  final  decision  on  the  European  contribution  will  be  made  at  the  October 
18-20,  1995,  ESA  Ministerial  meeting. 

Space  Shuttle  Budget  Cuts/Safety 

Question  11:  Since  1992,  the  Space  Shuttle  budget  has  been  reduced 
from  $4  billion  to  $3.2  billion,  with  pressure  for  even  further  cuts.   Last  year,  it 
was  reported  that  both  the  head  of  the  Shuttle  program  and  the  director  of 
the  Kennedy  Space  Center  resigned  in  part  due  to  concern  that  the  push  to 
cut  costs  was  compromising  safety. 

11a:   In  your  view,  is  there  any  factual  basis  whatsoever  to  the 
safety  concerns  supposedly  expressed  by  these  officials? 

Answer  1 1  a:  Safety  is  always  a  concern  to  everyone  involved  in  the  Shuttle 
program.  The  cost  cutting  exercises  that  we  have  been  involved  in  for  the 
past  three  years  have  not  been  at  the  expense  of  safety;  and,  in  fact,  they 
have  been  accompanied  by  a  reduced  number  of  in-flight  anomalies,  ground 
mishaps  and  quality  problems.  The  hardware  and  operations  have  matured, 
eveii  as  the  numbers  of  people  required  to  safely  run  the  program  have  come 
down.  As  we  look  to  further  funding  challenges  in  the  future,  we  have  made 
it  clear  to  the  projects  and  the  review  team  that  we  will  not  sacrifice 
safety  for  the  sake  of  efficiencies. 

Question  lib:  Can  you  state  categorically  that  the  Space  Shuttle  program 
is  safe? 

Answer  lib:  There  is  no  credible  way  to  categorically  state  that  the 
Shuttle  or  any  other  operational  flying  vehicle  is  risk  free.  The  challenge 
is  to  minimize  safety  risks,  and  manage  those  that  remain  with  operational 
procedures,  hardware  process  controls,  audits  and  inspections,  and  motivated 
trained  people  running  the  program.   Effectively  managing  residual  risk 
while  flying  complex  missions  and  improving  efficiencies  continues  to  be  the 
Shuttle  Program  s  priority.  The  recently  completed  Shuttle  Workforce  Review 
was  conducted  with  this  in  mind.  The  review  showed  that  there  are  no  safety 
holes  in  the  program  today,  although  there  are  a  few  areas  where  schedule 
flexibility  is  at  a  minimum.  The  study  also  found  areas  where  further 
workforce  reductions  can  be  made  with  no  significant  increase  in  program 
safety  risk  as  long  as  those  reductions  are  spread  over  a  couple  of  years. 
This  would  minimize  disruption  to  ongoing  operations. 

Question  11c:   In  achieving  the  recent  Shuttle  budget  cuts,  what  changes 
did  NASA  make? 

Answer  11c:  NASA  has  been  able  to  reduce  Shuttle  costs  in  a  number  of 
ways.  These  include  eliminating  contractor  activities  that  are  no  longer  mandatory 
to  safely  fly  the  Shuttle,   reducing  the  flight  rate  from  8  to  7  flights  per  year, 
consolidating  contracts  and  changing  contract  structure.  The  contracts  structure  is 
changing  from  predominately  level  of  effort  to  predominately  completion  form 
(consistent  with  the  transition  of  the  program  from  research  and  development  to 
repetitive  operations).  Other  cost  savings  resulted  from  elimination  or  deferral  of 
non-mandatory  upgrades,  cost  incentive  clauses  in  many  of  the  project  contracts. 
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reduced  government  oversight  of  routine,  mature  contractor  operations  and  a 
variety  of  continuous  improvement  initiatives. 

Question  lid:  Can  the  Shuttle  program  withstand  any  additional  budget 
cuts  without  raising  safety  concerns? 

Answer  lid:    The  reductions  recommended  by  the  Shuttle  Workforce 
Review  do  not  totally  resolve  the  budget  challenges  of  the  next  few  years, 
although  they  help  significantly.   Further  savings  will  be  possible  with  some 
changes  in  program  plans  and  structure.   Modifying  the  location  of  where  work  is 
performed  (i.e.  Palmdale  vs.  Kennedy  Space  Center,  Utah  vs.  Mississippi,  and 
Johnson  vs.  Kennedy  vs.  Marshall  Space  Centers)  is  a  potential,  long  term  cost 
saver.   Also,  the  potential  consolidation  of  contracts  and  further  reductions  of 
government  management  for  mature,  routine  production  and  operations  is  under 
consideration.  A  thorough  review  of  these  options  and  their  timing  is  currently 
underway  and  should  help  answer  any  questions  about  further  cuts  in  the  program 
s  budget.   Review  results  are  expected  by  the  late  May  timeframe. 

Shuttle  Replacement  Vehicle 

Question  12.  The  FY  1996  budget  request  includes  $159  million  for  a  new 
Reusable  Launch  Vehicle  (RLV)  program  aimed  at  eventually  developing  a 
replacement  launch  vehicle  for  the  Space  Shuttle.  What  specific  activities  will  the 
FY  1 996  funds  support? 

Answer  12:  Specifically,  the  FY  1996  budget  supports  the  following  areas: 
-Continuation  of  the  preliminary  design  effort  for  X-33, 
-Continuation  of  full-scale  development  of  X-34, 
-Completion  of  flight  testing  for  DC-XA,  and 

-Continuation  of  technology  development  in  several  areas  to  support  an 
experimental  flight  vehicle  as  well  as  other  longer  range,  high-payoff  technology 
work. 

Question  13:    Before  the  end  of  1996,  NASA  expects  to  decide  whether  to 
go  forward  with  construction  of  an  experimental  vehicle  -  the  "X-33."  What  are  the 
chief  requirements  that  the  X-33  must  meet?  How  will  the  X-33  compare  with  the 
current  shuttle  orbiters? 

Answer  13:  With  the  X-33,  we  undertake  to  demonstrate  the  technology 
required  to  achieve  single-stage-to-orbit  (SSTO).  This  program  integrates  and 
expands  the  achievements  of  related  efforts  to  produce  an  experimental  vehicle 
which  is  both  traceable  at  the  subsystem  level  to  a  full-scale  SSTO  and  capable  of 
demonstrating  operations  costs  traceable  to  a  high-flight  rate  SSTO.  The  X-33 
system  must  prove  the  concept  of  a  reusable  next-generation  system  by 
demonstrating  key  technology,  operations,  and  reliability  requirements  in  an 
integrated  flight  vehicle.   NASA  is  working  with  0MB  and  OSTP  to  develop 
detailed  technical  and  programmatic  criteria  which  will  provide  the  basis  for  the 
1996  decision.  The  criteria  document  is  nearing  completion  and  will  be  subjected 
to  and  independent  external  review.Critical  characteristics  of  SSTO  systems,  such 
as  structural/thermal  concepts,  aircraft-like  operations  and  maintenance  concepts, 
flight  dynamics,  flight  loads,  ascent  and  entry  environments,  mass  fraction, 
fabrication  methods,  etc.,  will  be  incorporated  into  the  X-33  system  and  reflected  in 
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the  criteria  document.  As  a  minimum,  the  X-33  will  be  an  autonomous,  suborbital, 
experimental,  single-stage  rocket  flight  vehicle.  The  X-33  is  meant  to  be  an 
experimental  vehicle,  a  platform  to  demonstrate  capabilities,  and  the  Shuttle  is  an 
operational  vehicle  with  an  operational  mission. 

Question  14.  It  has  been  reported  that,  if  NASA  goes  forward  with  the 
X-33,  the  Agency  expects  to  spend  about  $650  million  on  the  vehicle  by  the  end  of 
the  decade.   Is  that  an  accurate  cost  estimate?  Will  NASA  be  able  to  pay  for  the 
X-33  and  still  meet  its  goal  of  cutting  $5  billion  from  its  budget  over  the  next  five 
years? 

Answer  14:  That  budget  estimate  is  generally  accurate,  but  it  should  be 
noted  that  about  one  half  of  these  funds  are  to  be  used  for  ground-based 
technology  development  work.  While  focus  in  support  of  the  X-33,  much  of  the 
ground  based  effort  will  develop  technologies  applicable  to  any  next  generation 
reusable  launch  vehicle  system. 

Question  15.  Assuming  that  the  X-33  is  successfully  constructed  and 
tested,  the  next  step  is  the  development  of  an  operational  vehicle  that  serves 
government  and  industry  needs.  It  is  our  understanding  that  NASA  would  like 
industry  to  share  the  development  costs  for  the  vehicle.  What  is  your  rough 
estimate  of  the  development  costs?  Do  you  believe  that  industry  will  be  willing  to 
share  the  financing  for  the  RLV  development? 

Answer  15:  Given  that  we  are  at  the  very  beginning  of  a  research  and 
development  effort  to  answer  those  questions,  it  is  difficult  to  predict  specific 
outcomes.    The  purpose  of  the  RLV  program  is  to  try  to  reduce  technical  and 
business  risk  to  levels  which  would  allow  industry  to  develop  the  next  generation 
launch  system.  If  NASA,  industry,  and  government  are  successful  in  achieving  the 
goals  we  are  currently  setting,  commercial  space  endeavors  can  be  profitable,  and 
this  profitability  may  attract  private  financing. 

Shuttle  Privatization 

Question  16:   Many  have  suggested  that  NASA  should  consider 
"privatizing"  the  Shuttle  program.  The  program  would  be  turned  over  to  a 
contractor,  who  would  then  sell  launch  services  to  NASA  and  other  government 
and  private  customers. 

How  would  this  privatization  concept  work?   Is  privatization  attractive  to  the 
private  sector?  Would  privatization  permit  NASA  to  save  money  and  still  deliver 
the  same  level  of  services,  particularly  in  space  science?   If  the  Shuttle  program 
were  privatized,  would  the  private  contractor  acquire  ownership  rights  to  the 
Shuttle  orbiters  and  related  ground  facilities,  and,  if  so,  what  would  the  U.S. 
government  get  in  return?  What  are- some  of  the  fundamental  policy  and  legal 
questions  that  must  be  answered  before  privatization  is  seriously  entertained? 

Answer  16.   Private  sector  involvement  in  operating  the  Shuttle  program 
would  free  NASA  to  focus  on  research  and  development  and  would  offer  potential 
for  improvements  in  efficiency  and  lower  costs.  This  involvement  could  take 
several  forms.  While  our  reviews  to  restructure  NASA  are  ongoing,  we  are 
also=!tundertaking  to  better  understand  privatization  and  commercialization  and  the 
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various  options  for  implementing  them.  As  the  issues  and  options  are  clarified,  we 
will  share  them  with  the  Subcommittee. 

Privatization  of  the  Shuttle  has  been  suggested.   Not  enough  information  is 
currently  available  to  provide  answers  to  your  questions  on  privatization,  however, 
as  Space  Shuttle  Program  restructuring  options  are  formulated  and  assessed,  the 
possibility  of  future  privatization  will  be  considered. 

Question  17:  As  a  prelude  to  later  possible  privatization,  it  has  been 
suggested  that  the  Shuttle  contractor  duties  -  -  now  spread  out  over  three  or  four 
contractors  -  -  be  consolidated  under  one  prime  contractor.   Industry  seems  to 
believe  that  this  approach  would  reduce  costs  and  workforce  requirements  and 
increase  efficiency  and  accountability.   Is  NASA  actively  considering  placing 
Shuttle  contractor  responsibilities  under  one  prime  contractor?  What  are  some  of 
the  main  issues  that  NASA  would  want  to  consider  before  going  to  a  one  prime 
contractor  system?  What  are  the  chief  advantages  and  disadvantages  of  using 
just  one  prime  contractor? 

Answer  17:  Several  options  are  being  formulated  for  restructuring  the 
Space  Shuttle  Program.  One  option  is  the  transition  of  Shuttle  operations  to  a 
single  prime  contractor.  The  options  focus  on  reviewing  the  Program  requirements 
and  management  structure  in  light  of  the  increasing  maturity  of  Shuttle  operations 
and  the  fact  that  most  of  the  upgrades  development  will  be  completed  by  FY 
1998.   Options  include  elements  of  civil  servant  downsizing,  safety  and  mission 
assurance  reallocation,  transition  of  operational  responsibilities  to  the  contractors 
and  consolidation  of  activities  with  the  Space  Station  Program.  The  transition 
timing  from  today  s  program  structure  to  the  new  structure  will  be  key  to  its 
success.  A  working  group  has  been  formed,  headed  by  the  NASA  Chief  Engineer, 
to  review  and  integrate  the  findings  and  recommendations  of  all  the  reviews  and 
studies  associated  with  restructuring  the  Space  Shuttle.  The  results  of  this  effort 
will  be  provided  to  the  Associated  Administrator  of  Space  Flight  who  will  in  turn 
make  the  final  recommendations  to  the  Administrator.  The  results  are  expected  in 
the  late  May  timeframe. 

Question  18:  The  development  of  the  data  system  for  Mission  to  Planet 
Earth  -  EOSDIS  -  is  just  as  important  as  the  satellite  component.   Every  week, 
EOSDIS  will  have  to  collect  and  process  the  data  equivalent  of  the  entire  Library 
of  Congress.   Is  NASA  confident  that  EOSDIS  will  be  up  to  that  challenge? 

Answer  18:  Yes.  We  are  confident  existing  and  expected  technologies  are 
capable  of  supporting  EOSDIS  requirements.  Through  an  incremental 
development  approach,  EOSDIS  will  be  able  to  handle  the  data  generated  by  the 
MTPE  satellites  as  each  mission  is  launched.   EOSDIS  development  is  already 
proceeding  to  support  the  first  launch.  The  prototype  version  of  the  system 
(Version  0)  is  already  giving  us  valuable  experience  which  we  will  use  to  improve 
future  versions.  And  there  is  much  more  to  come.  We  have  designed  the  system 
to  be  flexible  and  evolvable.  Specifically,  we  have  sized  the  ground  stations  and 
data  production  facilities  to  receive  and  process  all  data  received  from  all  EOS 
satellites;  the  internal  networks  have  sufficient  bandwidth  to  transfer  this  data  to 
the  DAACs  for  permanent  archive;  and  the  DAACs  have  sufficient  processing  and 
archive  capacity  to  transform  the  raw  data  into  useful  products.  When  completed, 
EOSDIS  will  be  the  largest  civilian  data  system  ever  devised  by  the  U.S. 
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Government. 


In  addition  to  using  technologies  that  exist  today,  EOSDIS  will  take  appropriate 
advantage  of  technological  advances  as  they  occur  in  the  future,  through  the  use 
of  just- in -time  procurements,  an  open  system  architecture,  prototyping,  modular 
design,  and  other  features.  Woven  into  the  EOSDIS  design  is  the  ability  to  adapt 
to  increases  in  the  amount  and  rate  of  raw  data  input,  a  larger  and  changing  user 
community,  and  an  evolution  in  data  and  product  requirements.  Confidence  in 
EOSDIS  also  comes  from  the  community  beyond  NASA,  including  the  National 
Research  Council  and  the  EOSDIS  Advisory  Panel,  which  have  t)oth 
endorsed  the  current  approach. 

Question  19:  Because  of  the  complexity  of  the  planned  data  system, 
NASA  will  use  a  "build  a  little,  test  a  little"  approach  to  developing  EOSDIS. 
Would  you  describe  this  approach  and  explain  its  advantages  and  disadvantages 
relative  to  traditional  development. 

Answer  19:  We  have  been  "building  a  little,  testing  a  little"  since  1990, 
which  is  an  evolving,  incremental  approach  that  began  with  the  current  prototype 
system.  Version  0,  and  will  continue  with  Versions  1  &  2  to  support  the  launches 
of  the  Tropical  Rainfall  Measuring  Mission  (TRMM)  and  the  first  EOS  spacecraft 
(EOS  AM-1),  respectively.   NASA  is  incrementally  developing  the  Distributed 
Active  Archive  Centers'  (DAACs)  infrastructure,  products  and  services  to  support 
seven  launches  between  1997  and  2000.  This  incremental  approach  ensures  that 
the  system  will  able  to  evolve  in  its  capability,  rather  than  having  to  be  replaced 
completely  every  couple  of  years. 

Traditional  program  development  often  does  no  more  than  recreate  the  current 
state  of  technology,  while  the  EOSDIS  architecture  is  specifically  designed  to 
adapt  to  changes  (in  users,  requirements,  and  technology)  so  as  to  best  serve  all 
current  and  prospective  users  (defined  and  undefined).    EOSDIS  is  being 
creatively  designed,  as  stated  above,  not  only  to  enable  NASA's  current  broad 
vision  and  set  of  expectations  but  also  to  enable  additional  processes,  products 
and  services.    EOSDIS  will  take  appropriate  advantage  of  advances  in 
technology  as  the  system  evolves. 

Space  Science 

Question  20:  We  have  heard  a  great  deal  about  the  New  Millennium 
approach  to  space  exploration  programs  which  focuses  on  smaller  spacecraft  with 
less  expensive  missions  and  shorter  development  times.  How  does  the  New 
Millennium  compare  with  the  old  way  of  doing  business  at  NASA? 

Answer  20:  The  goal  of  the  New  f\/lillennium  Program  (NMP)  is  to  enable 
frequent,  affordable,  capable  scientific  missions  in  the  21st-century  by  identifying, 
developing  and  flight  validating  key  technologies  which  can  significantly  contribute 
to  lowering  life  cycle  costs  and  increasing  scientific  returns.   Breakthrough 
technologies  selected  from  the  existing  technology  "pipeline"  -  from  the  ongoing 
technology  programs  of  NASA,  other  government  agencies,  industry  and  academia 
~  will  be  developed  in  partnership  with  these  organizations.  Through  dedicated 
spaceflights,  critical  technologies  will  be  validated  so  that  future  science  missions 
can  take  advantage  of  them  without  individually  having  to  assume  the  risks 
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inherent  in  their  first  use. 

An  essential  element  of  the  New  Millennium  process  is  a  clear  understanding  of 
the  envisioned  mode  for  conducting  scientific  exploration  in  the  next  century. 
During  the  20th  century,  the  space  science  program  has  focused  primarily  on 
"solitary  explorers."  As  an  example,  the  nation's  planetary  exploration  program  -- 
with  its  initial  focus  on  reconnaissance  and  preliminary  characterization  of  the  solar 
system  --  has  sent  out  single  or  dual  spacecraft  with  complex  complements  of 
instruments  to  gather  fundamental  information  about  planetary  surfaces, 
atmospheres,  and  the  interplanetary  environment.  As  we  approach  the  21st 
century,  the  fiscal  environment,  our  technological  capabilities,  and  our  relative 
maturity  in  terms  of  understanding  the  solar  system  all  point  to  a  new  paradigm: 
one  that  capitalizes  on  new  technologies  to  enable  frequent  launches  of  low  mass, 
low-cost  spacecraft,  each  addressing  focused  sets  of  scientific  questions. 

Clearly,  continued  use  of  individual  or  dual  spacecraft  to  expand  our  exploration 
frontiers  is  an  important  element  of  the  space  science  program  of  the  future. 
Astronomers  will  use  individual  spacecraft  to  continue  observing  all  regions  of  the 
electromagnetic  spectrum.   Space  Physicists  will  employ  individual  spacecraft  to 
study  the  response  of  the  Earth's  atmosphere  to  solar  radiative  output.   Planetary 
Scientists  will  use  individual  spacecrafts  to  explore  Pluto,  the  Kuiper  Belt,  and 
beyond.   Individual  spacecraft  can  be  used  to  characterize  the  surface  of  Mercury, 
and  to  study  and  monitor  the  outer  planets  and  their  satellites.  They  can  be  used 
in  a  series  of  individual  launches  to  survey  multiple  asteroids  and  comets,  and  to 
provide  sample  returns  from  a  range  of  possible  targets. 

But  we  also  envision  deployment  of  multiple  spacecraft  to  analyze  the  more 
dynamic  systems  and  processes  in  and  beyond  our  solar  system.  Single  point 
measurements  will  be  insufficient  to  address  questions  concerning  complex, 
dynamic  systems.  These  types  of  questions  are  most  appropriately  addressed 
through  time-correlated  measurements  at  multiple  locations.  As  an  example,  with 
a  single  spacecraft,  it  is  impossible  to  discern  with  sufficient  accuracy  the  extent  to 
which  solar  tidal  activities  affect  changes  in  planetary  atmospheric  structures. 
Similarly,  the  science  community  has  -  for  some  time  now  -  supported  concepts 
employing  networks  of  landers  to  examine  interior  planetary  structures  and 
dynamics  as  a  means  to  determine  the  size  and  nature  of  planetary  cores  and 
planetary  geologic  activities.  Constellations  of  spacecraft  may  prove  to  be  the 
most  cost  effective  way  to  provide  the  comprehensive  set  of  information  needed  to 
determine  solar  variability  and  its  effects  on  Earth,  to  investigate  global  change 
and  natural  hazards.   Looking  beyond  our  Earth  and  solar  system,  optical 
interferometric  constellations  may  present  us  with  a  unique  and  exciting 
opportunity  to  observe  planets  in  neighboring  solar  systems. 

Fulfilling  this  vision  for  the  future  will  require  new  capabilities  to  reduce  launch  and 
operations  costs,  increase  mission  frequency,  and  enhance  scientific  observing 
and  data-gathering  capabilities.  Capable  microspacecraft  and  microinstruments 
will  be  required,  allowing  a  move  to  the  use  of  smaller,  less  costly  launch  vehicles. 
Shorter  flight  times  and  "intelligent"  flight  systems  will  be  needed  to  reduce  the 
number  of  people  required  to  operate  our  spacecraft.     The  New  Millennium 
Program  provides  for  an  orderly  transition  to  this  new  paradigm  by  flight  validating, 
in  a  series  of  technology-driven  missions,  those  technologies  which  most 
significantly  contribute  to  these  capabilities. 
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The  basic  plan  for  the  New  Millennium  Program  is  relatively  simple  and 
straightforward:   NMP  will  first  identify  deficiencies  in  capabilities  that  preclude  the 
immediate  implementation  of  our  scientific  exploration  vision.   Breakthrough 
technology  concepts  that  can  provide  affordable  solutions  will  then  be  sought  from 
the  science  and  technology  community.  The  highest  priority  technologies  --  those 
that  most  significantly  contribute  to  achieving  the  vision  of  frequent  launch  of 
exciting,  affordable  space  and  Earth  sciences  missions  --  will  be  selected  as 
candidates  for  development  and,  where  necessary,  flight  validation. 

A  New  Millennium  Science  Working  Group  (SWG)  has  been  chartered  to  assist 
the  program  both  in  developing  a  vision  of  scientific  exploration  in  the  next  century 
(discussed  above)  and  in  identifying  the  capabilities  required  to  fulfill  this  vision. 
The  SWG  is  expected  to  remain  active  throughout  the  course  of  the  New 
Millennium  Program.  This  will  assure  that  the  program  remains  focused  on  taking 
the  steps  necessary  to  achieve  our  scientific  vision  of  exploration  for  the  next 
century. 

Integrated  Product  Development  Teams  (IPDTs)  will  be  formed  to  identify 
candidate  technologies  currently  under  development  in  key  technology  areas.  The 
IPDTs  will  establish  and  maintain  "roadmaps"  --  phased  technology  development 
plans  needed  to  achieve  the  required  capabilities  --  for  each  of  the  key  technology 
areas.  They  will  determine  the  costs  associated  with  advancing  each  technology 
to  the  point  at  which  it  is  ready  for  validation.  The  teams,  or  subsets  of  the  teams, 
will  then  facilitate  the  final  development  phases  of  those  technologies  determined 
to  be  of  most  benefit  to  achieving  NMP  objectives,  and  their  subsequent  infusion 
into  validation  flights. 

The  New  Millennium  team  is  beginning  to  evaluate  candidate  validation  mission 
sets.   Each  mission  set  is  composed  of  three  to  four  missions  occurring  between 
1997  and  2000.   Each  flight  will  validate  a  selected  suite  of  technologies.  While 
the  primary  purpose  of  each  flight  will  be  to  validate  the  technologies,  the  method 
for  doing  so  will  be  to  design  the  mission  to  be  both  of  scientific  value  and  of 
sufficient  complexity  to  fully  exercise  the  technologies  in  the  manner  in  which  they 
will  be  expected  to  perform  in  future  scientific  missions.   Linking  the  technology 
objectives  with  scientific  objectives  will  assure  close  and  continued  interaction 
between  technology  developers  and  the  scientific  community  throughout  the 
design,  development  and  operations  phases  of  the  missions.  This  is  critical  to 
ensuring  that,  once  validated,  the  technologies  will  be  readily  incorporated  into 
future  scientific  missions. 

The  decision  to  proceed  with  development  of  a  selected  mission  set  will  depend 
on  the  overall  technology  richness  of  the  mission  set,  its  scientific  value,  and  the 
future  commercialization  potential  of  the  new  technologies.  Additionally,  life  cycle 
cost  comparisons  --  comparison  of  the  cost  of  missions  employing  the  new 
technologies  vs.  missions  not  employing  the  new  technologies  --  will  be 
established  to  clearly  illustrate  the  long  term  benefits  of  the  program. 

Given  the  decision  to  proceed  with  a  given  mission  set,  Flight  Teams  will  be 
established  to  implement  each  mission.   Flight  Teams  will  work  closely  with  the 
IPDTs  to  design  the  technology  validation  flight  in  a  manner  compatible  with  the 
technology-readiness  dates,  launch  schedule  and  funding  profile. 
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Innovative  partnerships  among  industry,  NASA  centers,  governnnent  agencies  and 
acadennic  institutions  are  integral  to  the  New  Millennium  Program.   New 
Millennium  partners  will  be  involved  in  all  aspects  of  the  program.   They  will 
participate  as  IPDT  members,  and  identify  and  provide  breakthrough  technologies 
appropriate  for  NMP  validation  flights.  They  will  be  Flight  Team  members,  and 
assume  a  major  role  in  the  development  and  fabrication  of  components, 
subsystems,  systems  and  spacecraft  for  the  flights.   They  will  participate 
throughout  the  conduct  of  mission  operations  and  support  data  processing.   These 
partnerships  --  whether  it  be  on  IPDTs  or  on  Flight  Teams  --  will  provide  an 
environment  conducive  to  the  transfer  of  technologies  and  expertise  to  those 
expected  to  be  the  primary  sciencecraft  providers  of  the  future. 

Question  20a:  What  are  NASA's  principle  space  exploration  goals  over  the 
next  five  years? 

Answer  20a:  OSS's  highest  priority  is  to  complete  missions  under 
development  or  in  operation  with  a  disciplined  commitment  to  live  within  defined 
cost  envelopes  and  realize  the  full  science  potential  of  these  missions.  We  also 
hope  to  initiate  high  priority  new  programs  to  continue  the  rate  of  discovery  and 
knowledge  and  to  maintain  U.S.  leadership  in  space  science,  which  constitutes  a 
vital  transition  toward  a  new  way  of  doing  business  that  is  already  starting  to  take 
hold. 

Current  Programs 

Cassini 

Significant  progress  has  been  made  toward  preparing  the  Cassini  mission  for  its 
scheduled  launch  to  Saturn  in  October  1997,  including  the  recent  successful 
completion  of  Critical  Design  Reviews  for  its  ground  system  and  the  majority  of 
spacecraft  subsystems.   FY  1996  funding  will  support  the  completion  of  spacecraft 
subsystem  and  instrument  integration  and  testing,  and  the  initiation  of  system-level 
environmental  testing. 

Saturn  and  its  distinctive  rings  have  been  a  source  of  fascination  for  Earth-bound 
astronomers  for  more  than  300  years.   Information  relayed  from  the  Pioneer  and 
Voyager  spacecraft  flybys  has  provided  some  insights  into  this  unique  planetary 
system,  while  raising  many  more  intriguing  questions.  As  a  planetary  orbiter, 
Cassini  is  designed  to  investigate  in-depth  why  the  gaseous  outer  planets  have 
evolved  so  much  differently  than  the  rocky  inner  planets  like  Earth,  and  whether 
Saturn's  icy  moons  preserve  a  record  of  this  formation.  The  mission's  European 
Space  Agency-  provided  Huygens  probe  will  seek  to  determine  whether  the 
necessary  building  blocks  for  the  chemical  evolution  of  early  life  exist  on  Saturn's 
mysterious  moon  Titan. 

Advanced  X-ray  Astrophysics  Facility  (AXAF) 

The  Advanced  X-ray  Astrophysics  program  has  made  excellent  progress  over  the 
past  year.   Grinding  and  polishing  of  all  AXAF  mirrors  has  been  completed  five 
months  ahead  of  schedule  and  the  shape  and  smoothness  of  the  mirrors  exceeds 
the  required  specifications.  Schedule  margin  towards  the  1998  launch  has 
increased  by  two  months.  AXAF  development  will  be  about  two-thirds  complete 
by  the  end  of  FY  95,  and  about  80  percent  complete  by  the  end  of  FY  1996. 
During  FY  1996,  detailed  design  activities  for  the  spacecraft  should  be  completed, 


115 


and  fabrication  of  the  flight  structure  will  begin.  The  spacecraft  Critical  Design 
Review  is  scheduled  for  February  1996.  AXAF  will  study  the  composition  and 
nature  of  galaxies,  stellar  objects  and  interstellar  phenomena  as  well  as  basic 
issues  in  theoretical  physics. 

Mars  Surveyor 

NASA's  new  Mars  exploration  strategy  reaches  full  development  in  FY  1996  under 
the  Mars  Surveyor  program.   It  consists  of  an  initial  orbiter  (Mars  Global  Surveyor 
or  MGS)  and  a  subsequent  series  of  two  small  missions  launched  every  two 
years.  With  these  missions,  the  U.S.  will  be  able  to  resume  the  detailed 
exploration  of  Mars  begun  by  Viking  in  the  late  1970s.   The  FY  1996  budget 
request  for  Mars  Surveyor  will  support  Mars  Global  Surveyor  instrument  testing 
and  integration  with  the  spacecraft,  and  final  spacecraft  assembly  and  testing.  It 
also  will  support  the  start  of  development  of  a  small  orbiter  and  a  lander  to  be 
launched  in  1998,  built  by  contractors. 

Mars  Global  Surveyor  will  carry  five  science  instruments  comprised  largely  of  parts 
from  the  Mars  Observer  program  aboard  a  small,  industry-developed  spacecraft 
that  will  aerobrake  into  its  final  Martian  orbit  using  techniques  refined  by  NASA  s 
Magellan  mission  to  Venus.   Scheduled  for  launch  in  November  1996,  it  will 
capture  much  of  the  data  that  would  have  been  obtained  by  Mars  Observer. 
Following  Global  Surveyor  will  be  a  series  of  small  scientific  and  communications 
orbiters.  A  separate  series  of  landers  will  make  surface  measurements  of  the 
Martian  climate  and  soil  composition.   In  the  pursuit  of  answers  to  long-held 
questions  about  the  possibilities  of  ancient  free  flowing  water  and  life  on  Mars,  the 
Mars  Surveyor  effort  should  provide  clues  about  the  long-  term  processes  of 
atmospheric  and  geologic  changes  on  Earth. 

Mars  is  an  example  on  another  area  that  will  be  receiving  a  great  deal  of 
emphasis  on  international  cooperation.   In  1993,  we  formed  the  International  Mars 
Exploration  Working  Group  (IMEWG).  The  charter  of  this  group  is  to  serve  as 
discussion  forum  for  various  nations  interested  in  mars  exploration.   It  is 
developing  into  a  strong  mechanism  for  exchanging  ideas  and  information,  and 
may  well  facilitate  actual  cooperation  over  the  long-run.   Our  discussion  with  the 
Russians  have  been  particularly  fruitful,  and  we  are  working  to  develop  a  joint 
approach  to  Mars  exploration  that  will  be  anchored  by  US-Russian  cooperation, 
and  that  will  likely  involve  several  other  major  spacefaring  nations. 

International  Solar  Terrestrial  Program  (ISTP) 

In  FY  1996  the  complete  set  of  missions  in  the  International  Solar-Terrestrial 
Physics  program  are  expected  to  be  operational  with  the  launches  in  FY  1995  and 
FY  1996  of  FAST,  SOHO,  Polar,  and  Cluster  which  join  Geotail  and  Wind  in  orbit 
to  study  the  Sun  and  its  influences  on  the  Earth's  space  environment. 

Future  Missions:  OSS  Strategic  Planning 

In  the  Office  of  Space  Science  or  OSS,  we  have  adopted  a  new  outlook  and  a 
new  strategy  for  the  future  of  space  science,  one  that  is  initially  focused  on  the 
next  5  years  as  a  crucial  period.   During  this  period,  NASA  s  space  science 
program  has  to  build  the  scientific,  technological,  and  international,  foundation  that 
will  carry  us  into  the  next  millennium. 

In  September  1994,  this  new  approach  to  the  future  came  together  in  our  Space 
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Science  Strategic  Plan.   Covering  the  period  from  1995  to  the  year  2000,  this 
Strategy  is  a  marked  departure  from  the  past.   It  embodies  a  more  realistic 
assessment  of  what  can  be  accomplished  over  the  next  5  years,  and  lays  out  a 
comprehensive  program  that  reflects  our  new  approach  to  doing  our  job.   First, 
and  above  all  else,  we  are  committed  to  continuing  to  conduct  a  first-rate  research 
program.  We  will  be  revising  the  space  science  program  to  maintain  this  high 
standard  of  excellence  with  the  expectation  of  less  outyear  resources.  As  a  result 
we  will  be  working  to  lower  the  cost  of  any  given  activity,  to  undertake  less  costly 
and  complex  spacecraft,  and  we  will  do  fewer  things. 

New  mission  studies  during  this  period  will  focus  on  less  costly  options,  with  cost 
defined  as  a  significant  constraint  early  in  mission  definition,  and  with  mission 
science  objectives  more  precisely  defined  so  as  to  contain  costs.   In  addition,  OSS 
will  renew  its  emphasis  on  looking  for  opportunities  to  collaborate  with  other 
agencies  and  international  partners  to  reduce  costs  and  avoid  duplication,  and  it 
will  search  for  lower  cost  launch  options  wherever  possible.  A  new  matrix  of 
missions  flows  from  this  programmatic  strategy.  The  central  characteristic  of  this 
approach  is  that  it  constitutes  a  balanced,  world-class  program  of  space  science 
research  that  stresses  smaller,  less  costly  spacecraft,  international  cooperation, 
and  technology. 

Crucial  FY  1996  Budget 

The  Fiscal  Year  (FY)  1996  budget  request  is  especially  important  because  it 
serves  as  our  transition  from  the  old  way  of  doing  space  science  to  the  new.   It 
will  make  possible  seven  of  our  ten  highest  scientific  priorities  contained  in  the 
OSS  Strategic  Plan.  This  budget  request  fulfills  key  perishable  opportunities, 
including  the  Astro-E  new  start  with  Japan  which  will  serve  as  a  replacement  for 
canceled  Advanced  X-ray  Astrophysics  Facility-Spectroscopy  (AXAF-S)  mission 
and  the  Stratospheric  Observatory  for  Infrared  Astronomy  (SOFIA)  with  Germany. 
It  will  also  allow  NASA  to  achieve  critical  program  continuity  in  the  Global 
Geospace  Science  (GGS)  program  through  the  launch  of  the  Polar  mission  in  FY 
1 996  and  extension  of  GGS  operations  in  the  outyears. 

The  FY  1 996  budget  request  provides  for  the  continuation  of  the  Discovery 
program  of  small,  low-cost  planetary  missions  and  establishes  it  as  a  on-going, 
level-of-effort  program.   It  also  allows  us  to  recover  lost  science  resulting  from 
earlier  program  cancellations,  including  the  Astro-E  mission  mentioned  above  and 
an  outyear  new  start  for  the  U.S.  lander  that  will  fly  on  the  European  Rosetta 
mission  as  a  replacement  for  canceled  Comet  Rendezvous  Asteroid  Flyby  (CRAF) 
mission. 

There  is  also  room  in  this  budget  request  to  allow  for  an  outyear  new  start  for  the 
Space  Infrared  Telescope  Facility  (SIRTF),  despite  the  fact  that  OSS  funding  will 
fall  by  over  1 8  percent  during  the  next  5  years.  Also  crucial  to  our  future  success 
is  another  program  that  is  slated  to  begin  in  FY  1996,  the  New  Millennium 
Spacecraft  (NMS)  program  of  technology-  driven  spacecraft  (described  above). 
New  Millennium  constitutes  an  important  investment  in  technology  for  the  future  of 
space  science.  Additional  information  on  these  and  other  planned  missions 
follows. 

Astro-E  &  Rosetta 

OSS  will  pursue  international  participation  to  enable  missions  that  otherwise  might 
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not  be  possible,  to  avoid  duplication,  to  add  science  value,  and  to  share  cost  with 
its  international  partners.    In  the  case  of  the  Japanese  Astro-E  mission,  NASA  is 
taking  advantage  of  an  opportunity  to  achieve  nnany  of  the  spectroscopy  objectives 
that  had  been  planned  for  AXAF-S.   In  the  case  of  ESA's  Rosetta  mission,  NASA 
is  investigating  enhancing  the  mission  through  the  addition  of  one  or  more 
international  science  landers  for  which  NASA  would  lead  the  development,  in 
essence  recapturing  much  of  the  highest  priority  science  from  the  canceled  Comet 
Rendezvous  Asteroid  Flyby  (CRAF)  mission. 

Infrared  Astronomy:  SOFIA  and  SIRTF 

Space  and  ground-based  observatories  have  provided  a  wealth  of  information  and 
scientific  discoveries  in  almost  every  wavelength  of  the  spectrum.  The 
investigation  of  infrared  wavelengths  with  high  sensitivity  and  resolution  has 
required  development  of  better  detection  instruments.   In  FY  1996,  the  NASA 
budget  request  includes  funding  to  open  a  new  era  in  infrared  astronomy  and 
begin  development  of  two  complementary  missions:  the  Stratospheric 
Observatory  for  Infrared  Astronomy  (SOFIA)  and  the  Space  Infrared  Telescope 
Facility  (SIRTF).  SIRTF's  exquisite  sensitivity  and  large  detector  arrays  are 
designed  to  search  for  faint  galaxies  at  the  edge  of  the  observable  universe,  while 
SOFIA  will  capitalize  on  its  superior  spatial  resolution  and  spectroscopic  sensitivity 
to  study  close  galaxies,  protostars  and  transient  cosmic  events.  The  two  missions 
are  described  below. 

Stratospheric  Observatory  for  Infrared  Astronomy  (SOFIA) 

SOFIA  is  an  infrared  airborne  observatory  designed  to  replace  the  aging  Kuiper 
Airborne  Observatory  (KAO),  which  has  been  in  operation  since  1974.  SOFIA 
consists  of  a  2.5  meter  telescope  that  will  be  carried  by  a  specially  modified,  used 
Boeing  747  aircraft.  SOFIA  will  be  developed  and  operated  in  partnership  with  the 
German  space  agency,  DARA.   Initial  operations  for  SOFIA  will  begin  in  late  2000. 
With  spatial  resolution  and  sensitivity  far  superior  to  KAO,  SOFIA  will  enable 
significant  advances  in  the  study  of  star  and  planet  formation,  the  makeup  of  the 
interstellar  medium,  galactic  structure  and  evolution,  and  the  Sun  and  the  solar 
system.  In  addition,  SOFIA  will  be  the  first  NASA  space  science  program  with  a 
significant  educational  outreach  component  built-in  from  the  beginning.  The 
program  will  build  upon  a  very  successful  program  of  flying  teachers  on  the  KAO, 
by  reaching  out  to  Kindergarten  to  12th  grade  teachers,  as  well  as  science 
museums  and  planetaria  around  the  country. 

Space  Infrared  Telescope  Facility  (SIRTF) 

Originally  conceived  as  a  $2  billion  plus  program,  SIRTF  has  been  restructured  in 
cost.  We  now  envision  a  spacecraft  much  less  massive,  in  a  different  orbit,  and 
with  a  revised  lifetime  estimate.  The  result  is  a  $500  million-class  mission  with 
most  of  the  original  science  intact.  The  FY  1996  budget  request  includes  a 
significant  increase  for  mission  studies  of  the  SIRTF  observatory,  in  anticipation  of 
entering  development  in  FY  1998.   SIRTF  is  the  last  of  the  four  Great 
Observatories  and  has  been  the  highest  priority  new  mission  (as  ranked  by  the 
National  Academy  of  Sciences)  in  astrophysics  for  many  years.   Recent 
technological  breakthroughs  in  infrared  detector  technology  in  the  United  States 
have  excited  scientists  and  enabled  an  improved,  less  costly  mission  design.    The 
SIRTF  mission,  planned  for  launch  in  2002,  has  been  vastly  simplified  from  its 
original  design,  resulting  in  a  dramatic  five-fold  reduction  in  life-cycle  costs.  SIRTF 
also  may  include  a  collaboration  with  Japan  to  achieve  a  portion  of  its  science 
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objectives. 

Discovery 

Previously,  NASA's  Discovery  program  consisted  of  two  Discovery  missions 
initiated  in  FY  1994  and  currently  under  development:   Mars  Pathfinder  and  ttie 
Near  Earth  Asteroid  Rendezvous  (NEAR).  The  FY  1996  request  augments  the 
previous  budget  plan  by  $36.6  million  and  provides  the  new  funding  required  to 
continue  the  Discovery  program. 

Mars  Pathfinder,  scheduled  for  launch  in  December  1996  aboard  a  Delta  II,  is 
designed  to  demonstrate  the  technology,  systems  and  mission  elements  involved 
in  landing  a  series  of  small  surface  stations  and  rovers  on  Mars.  The  FY  1996 
funding  request  of  $35.9  million  supports  completion  of  instrument  and  subsystem 
deliveries,  spacecraft  integration  and  final  spacecraft  systems  testing  before 
launch. 

Following  its  February  1996  launch,  NEAR  will  rendezvous  with  Its  main  target,  the 
near-Earth  asteroid  Eros,  in  early  1999.  The  spacecraft  will  orbit  and  study  Eros 
for  at  least  one  year.   The  FY  1996  funding  request  of  $31.3  million  supports 
completion  of  final  spacecraft  systems  testing  and  preparation  for  its  launch 
aboard  a  Delta  II  launch  vehicle. 

In  February  1995,  NASA  announced  the  selection  of  the  next  Discovery  mission  -- 
a  Lunar  orbiter  mission  entitled  Lunar  Prospector.    This  mission  was  the  highest 
rated  of  all  proposals  received  in  response  to  the  recent  Discovery  Announcement 
of  Opportunity.   It  was  also  the  least  expensive  of  all  proposals:  the  total  mission 
cost  proposed,  including  the  launch  vehicle,  is  only  $59  million.  The  scheduled 
launch  date  is  June  1997,  just  a  little  more  than  2  years  from  now.  Three  other 
missions  were  selected  for  further  study  and  will  compete  later  this  year  for  the 
fourth  launch  opportunity. 

Explorer  Program 

The  Explorer  Program  has  been  restructured  to  enable  more  science  missions 
with  less  resources,  and  to  enhance  the  role  of  universities  in  these  missions.  The 
Far  Ultraviolet  Spectroscopic  Explorer  (FUSE)  mission  was  restructured  with  the 
goal  of  reducing  costs  and  accelerating  its  launch  schedule.  This  continued 
reduction  in  Explorer  development  costs  will  provide  more  frequent  launch 
opportunities  for  NASA  s  Small  Explorers  (SMEX),  Medium-Class  Explorers 
(MIDEX),  and  our  planned  University  Explorers  (UNEX). 

During  the  summer  of  1995,  three  Explorer  spacecraft  are  expected  to  launch. 
These  include  the  X-ray  Timing  Explorer  (XTE),  the  Fast  Auroral  Snapshot  (FAST) 
small  explorer,  and  the  Submillimeter  Wave  Astronomy  Satellite  (SWAS)  small 
explorer.  XTE  will  provide  a  comprehensive  record  of  the  source  of  x-rays  with 
varying  intensity  over  time.   FAST  will  provide  high  resolution  data  on  the  Earth's 
aurora.  SWAS  will  provide  discrete  spectral  data  for  study  of  the  water,  molecular 
oxygen,  and  carbon  monoxide  in  dense  interstellar  clouds. 

Fire  and  Ice 

While  not  supported  in  the  FY  1996  budget  request,  NASA  will  also  be  looking  to 
start  a  Pluto  Flyby  mission  to  complete  the  reconnaissance  of  the  solar  system, 
and  a  Solar  Probe  program  to  complete  the  reconnaissance  of  the  Sun.   Solar 
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Probe  mission  will  allow  us  to  get  within  4  Solar  Radii,  15  times  closer  and  a  lot 
hotter  than  any  other  spacecraft.   Solar  probe  will  answer  long  standing  questions 
about  what  heats  the  extended  solar  corona  and 
accelerates  the  solar  wind. 

Our  current  version  of  the  Pluto  mission  is  two  100-120  kg  spacecraft  that  will  be 
significantly  smaller  than  all  previous  outer  planet  spacecraft.  This  mission  will 
complete  the  reconnaissance  of  the  solar  system,  finishing  a  task  started  over  30 
years  ago  with  our  first  planetary  encounter  of  Mariner  2  at  Venus.   Both  of  these 
missions  are  envisioned  in  the  outyears  and  will  likely  benefit  from  the 
development  of  new  spacecraft  technologies  in  the  New  Millennium  program. 

We  have  already  agreed  to  jointly  study  future  Pluto  and  Solar  Probe  missions 
with  the  Russians  and  we  will  be  contacting  other  nations  to  foster  further 
discussions  for  international  collaboration  on  these  important  missions.  Jointly  we 
refer  to  these  two  missions  as  Fire  &  Ice,   Fire  for  Solar  Probe  and  Ice  for  Pluto 
Flyby. 

Solar  Terrestrial  Probes 

We  hope  to  move  forward  in  the  next  few  years  with  a  program  of  small, 
highly-focused  space  physics  missions  called  Solar  Terrestrial  (ST)  Probes.  We 
hope  to  launch  a  series  of  3  solar  terrestrial  probes  by  2001,  each  with 
development  costs  of  less  than  $100  million.  They  will  seek  answers  to  some  very 
important  questions  about  the  Sun-Earth  Connection  and  will  be  based  on  the 
highly  successful  Explorer  and  Discovery  program  lines.  The  first  of  these  ST 
Probes,  the  TIMED  (Thermosphere,  Ionosphere,  Mesosphere  Energetics  and 
Dynamics)  mission  will  explore  the  middle  regions  of  the  Earth's  protective 
atmosphere.   Planned  future  ST  Probes  include  the  Magnetosphere  Imager,  which 
will  image  the  Earth's  magnetosphere,  and  HESI  (High  Energy  Solar  Imager), 
which  will  uncover  some  of  the  mysteries  of  solar  flares  (highly  energetic  solar 
outbursts  that  can  affect  spacecraft  and  terrestrial  communications  and  power 
systems). 


Question  21:  Does  NASA's  research  in  telemedicine  for  the  Shuttle  and 
the  Space  Station's  crews  have  applications  to  rural  states  in  the  US  such  as 
Montana  and  the  Dakotas?   If  so,  what  are  the  spin-offs? 

Answer  21:  Telemedicine  is  the  ability  to  exchange  medical  information 
and  data,  practice  medicine,  provide  medical  consultation,  and  support  health  care 
education  at  a  distance  through  telecommunications  and  computer  networks. 
While  telemedicine  was  pioneered  by  NASA  as  a  method  for  monitoring  and 
maintaining  the  health  of  astronauts,  rapid  advances  in  computer  and 
telecommunications  technology  have  created  enormous  potential  for  applying 
telemedicine  to  meet  medical  needs  here  on  Earth.   People  in  rural  states,  where 
distances  between  medical  care  facilities  may  be  great,  are  among  the  populations 
who  stand  to  benefit  most  from  an  expanded  role  for  telemedicine  in  our  health 
care  system. 

NASA  is  currently  developing  a  testbed  for  conducting  telemedical  consultations 
using  multi-media  computer  platforms  networked  together  across  the  Internet  or 
Internet-like  communications  infrastructures.  This  testbed,  a  collaborative  program 
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with  Russia  called  "Spacebridge  to  Russia",  will  be  conducted  between  several 
U.S.  medical  centers  and  several  medical  sites  in  Moscow  beginning  in  the 
Summer  of  1995  and  extending  through  the  Fall  of  1996.  Testing  and  evaluation 
of  such  a  system  will  yield  an  enhanced  medical  operations  capability  for  the  joint 
space  flight  program  with  Russia,  and  augment  the  development  of  a  medical  care 
capability  for  Space  Station.   NASA's  requirements  for  telemedicine  to  maintain 
the  health  of  astronauts  will  also  enhance  the  delivery  of  health  care  in  rural  areas 
on  earth.   This  testbed  will  also  result  in  the  reporting  of  findings  in  the  literature 
with  regard  to  the  conduct  of  telemedicine.   Much  of  NASA's  earlier  work  in 
telemedicine  has  been  or  is  in  the  process  of  being  published  in  scientific  and 
technical  peer  reviewed  journals. 

Multi-media  computers,  connected  via  the  Internet  or  Internet-like  communications 
infrastructure,  provides  a  low-cost,  convenient  means  of  reliable  communications 
from  a  physician's  desk  or  examination  room.  Consultations  can  be  recorded  on 
videotape,  formatted  electronically,  stored,  and  fon/varded  to  another  location  for 
specialty  consultations.   This  method  is  much  more  cost  effective  than  real-time 
"interactive"  telemedicine  and  represents  a  major  departure  from  the  direction  of 
most  domestic  U.S.  telemedicine  programs.   Real-time  interactive  telemedicine 
can  also  be  accomplished  using  such  a  system  if  required.  This  new  approach 
could  help  improve  the  delivery  of  medical  care  and  the  availability  of  continuing 
medical  education  in  rural  areas.  Telemedicine  over  such  networks  could  provide 
rural  practitioners  with  an  opportunity  to  consult  with  specialists  in  larger 
metropolitan  areas,  and  make  sophisticated  specialty  medical  care  available  to 
otherwise  isolated  areas. 

NASA's  experience  in  this  field  is  expected  to  yield  systems  for  terrestrial  medicine 
that  are  less  expensive  and  more  convenient  than  most  currently  used  systems. 
This  could  result  in  cost  savings  in  medical  care  and  more  effective  and  efficient 
delivery  of  medical  care,  particularly  to  remote  locations.  These  applications  can 
be  fielded  in  rural  America  now  and  do  not  require  the  extensive,  expensive 
technology  being  tested  in  other  telemedicine  demonstration  projects.  They  also 
promise  to  be  more  easily  integrated  into  the  practice  of  health  care  in  rural 
America. 

NASA  is  continuing  to  explore  and  develop  new  telemedicine,  telescience, 
telecommunications  and  Earth  observation  technologies  and  applications  to 
improve  health  care  delivery  to  rural  and  underserved  areas  and  to  enhance  the 
capability  for  medical  response  to  disaster-stricken  areas  world-wide.  Specific 
goals  and  projects  include  development  of  national  and  international  telemedicine 
infrastructures  -  to  include  telecommunications  and  medical  consultant 
infrastructures;  telemedicine  hardware,  such  as  portable  telemedicine  workstations, 
lap-top  multi-media  computers,  and  physiological  monitoring  devices;  development 
of  modular,  easily  transportable  telecommunications/telemedicine  equipment 
packages  for  telemedicine  applications;  deployment  of  telemedicine  equipment  to 
rural  and  other  areas  that  are  underserved  with  regard  to  health  care  delivery;  and 
deployment  of  telemedicine  equipment  to  disaster-stricken  areas  to  support 
disaster  management. 

Modular,  easily  transportable  telemedicine  workstations,  developed  to  support 
medical  operations  both  in  space  and  remote  locations,  are  expected  to  be 
incorporated  into  the  health  care  delivery  of  rural  America.  These  stand-alone 
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workstations  could  interface  witii  Internet  or  Internet-like  communications  networks 
providing  rural  practitioners  access  to  specialty  medical  care.    In  addition, 
development  of  medical  care  systems  for  the  International  Space  Station,  as  well 
as  efforts  in  medical  and  biomedical  research,  are  expected  to  provide  many  spin- 
offs which  will  be  incorporated  into  the  practice  of  medicine  through  out  America. 
These  could  include:  new  sensors  for  monitoring  physiological  parameters; 
advanced  imaging  techniques  and  high  speed  computing;  enhanced  and  non- 
invasive medical  diagnostics;  and  virtual  reality,  which  can  be  applied  in  surgery 
and  medical  education.  All  of  these  technologies  are  expected  to  be  accessible 
through  telemedicine,  and  to  provide  unique  opportunities  for  both  medical  care 
and  continued  medical  education. 

Networks  such  as  the  Internet  are  expected  to  provide  rural  physicians  access  to 
medical  expertise  and  continuing  medical  education,  thereby  eliminating  the 
isolation  of  the  medical  practitioner  in  rural  America  from  their  colleagues.  This 
would  provide  medical  practitioners  in  rural  areas  of  America  access  to  continuing 
medical  education  without  having  to  leave  their  practices,  where  they  may  be  the 
only  practitioner  within  many  miles. 

NASA's  efforts  in  space  exploration  will  continue  to  yield  many  benefits  to  all  of 
humankind.  Telemedicine  and  its  applications  in  the  space  program  are  expected 
to  provide  many  benefits  to  rural  America,  and  to  play  a  major  role  in  the  delivery 
of  health  care  and  continuing  medical  education  in  the  21st  Century. 

Question  22:   If  the  wind  tunnel  initiative  is  eventually  funded,  industry  will 
be  required  to  contribute  10  to  20  percent  of  the  construction  costs.   Is  it  your 
opinion  that  industry  is  ready  at  this  point  to  provide  that  level  of  financing?  What 
is  the  expected  total  cost  of  the  wind  tunnel  construction? 
What  criteria  would  be  used  in  choosing  possible  sites  for  the  tunnels?   Is  it 
preferable  to  locate  the  two  wind  tunnels  at  the  same  location  or  to  place  them  at 
different  sites? 

Answer  22:  Industry  has  agreed  in  principle  to  a  capital  contribution  of 
approximately  10  percent.  However,  a  final  decision  will  be  based  on  the  data 
generated  by  the  current  study,  including  a  final  cost  estimate  and  government 
funding  commitment.  The  current  cost  estimate  is  $2.28  billion. 

Siting  criteria  are  being  developed  as  part  of  the  study,  but  significant  factors  will 
include:  power  availability  and  cost,  environmental  and  geographical  suitability, 
and  local  cost  sharing. 

It  is  preferable  to  site  both  wind  tunnels  together..  Separating  the  facilities  would 
drive  costs  higher  both  in  construction  and  operation  since  a  single  complex  would 
share  critical  staff  and  infrastructure. 

Question  23:  What  went  wrong  with  the  National  Aerospace  Plane  (NASP) 
program?  Did  its  failure,  as  well  as  the  failure  of  the  "Advance  Launch  System" 
and  "New  Launch  System"  programs,  provide  us  with  any  lessons  on  how  to 
proceed  with  the  new  Reusable  Launch  Vehicle  initiative? 

Answer  23:  The  RLV  program  is  utilizing  many  of  the  materials  and 
analytical  technologies  developed  by  the  NASP  program,  as  well  as  many 
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programmatic  lessons  learned.   However,  there  are  several  critical  differences 
between  the  two  programs.  The  NASP  program  pushed  the  state  of  the  art  in  the 
performance  capabilities  of  most  critical  technologies.   In  contrast,  the  RLV 
program  is  aimed  at  demonstrating  that  technologies  at  hand,  or  nearly  at  hand, 
as  a  result  of  prior  programs  such  as  NASP,  allow  a  rocket-powered,  single-stage- 
to-orbit,  reusable  launch  vehicle  to  be  operable  and  cost-effective.   Operabiiity  and 
cost  are  fundamental  to  the  RLV  program  goal  of  reducing  the  cost  of  access  to 
space  dramatically  in  the  first  decade  of  the  twenty-first  century. 

Programmatically,  NASP  was  a  joint  DoD-NASA  managed  program  with  multiple 
funding  sources  and  competing  interests  leading  to  a  complex  management 
structure  and  difficulty  in  establishing  viable  program  requirements.  The  RLV 
program  is  an  industry-led,  industry/government  cooperative  effort  with  a  small 
NASA  management  staff  and  no  DoD  funding  or  management  requirement  in  FY 
1996-2000.   The  RLV  program  requirements  and  success  criteria  are  being 
established  up  front,  and  the  criteria  will  be  concurred  in  by  OSTP,  0MB  and 
NASA,  with  review  by  an  outside  technical  team.    The  objectives  of  the  X-33  flight 
demonstration  are  clear:  prove  the  operabiiity  and  cost  effectiveness  of  a  rocket- 
powered  SSTO,  thereby  reducing  the  risk  for  industry  of  developing  an  operational 
launch  vehicle  utilizing  the  demonstrated  technologies.  A  decision  gate  has  been 
established  in  1996  following  the  initial  phase  of  the  X-33  program.  At  that  time, 
the  X-33  program  must  have  demonstrated  success  in  meeting  the  first  set  of 
criteria  through  subscale  testing  and  detailed  analysis  in  order  for  the  large-scale 
flight  demonstration  phase  of  the  program  to  begin. 

In  addition,  unlike  the  aggressive  NASP  effort,  the  RLV  program  takes  a  step-by- 
step,  building-block  approach.  The  first  step  will  be  to  utilize  the  DC-X  vehicle 
designed,  built  and  flown  under  DoD  auspices.  This  vehicle  will  be  upgraded  and 
flight-tested  in  1996  with  critical  new  technologies  (e.g.,  composite  and  advanced 
metallic  reusable  cryogenic  tanks  and  composite  vehicle  structures)  and  a  small 
operations  team.   The  X-34  small  booster  will  fly  in  1997-1998  using  many  of  the 
new  technologies  and  a  small  operations  team,  and  will  demonstrate  the 
effectiveness  of  the  streamlined  cooperative  management  structure.  The  X-33 
large-scale  demonstrator  will  take  advantage  of  the  technical  and  programmatic 
lessons  learned  in  the  prior  efforts  and  will  fly  in  1999,  proving  that  a  large-scale 
SSTO  RLV  can  be  designed,  built  and  flown  reliably  and  at  far  lower  cost  than 
current  launch  vehicles. 

Question  24:  Are  you  confident  that  NASA's  FY  1996  budget  gives 
adequate  support  to  next-generation  subsonic,  supersonic,  and  hypersonic 
aeronautics  research?  What  steps  is  NASA  taking  to  ensure  that  the  aeronautics 
research  is  relevant  to  the  needs  of  the  aerospace  industry? 

Answer  24:   NASA  Aeronautics  ensures  that  its  program  is  relevant  and 
responsive  to  its  customers  and  stakeholders  needs  through  a  variety  of 
mechanisms.     Industry  partners  are  involved  in  the  identification,  development, 
and  execution  of  programs  to  ensure  that  those  programs  reflect  market  realities 
and  customer  priorities.    External  advisory  committees,  composed  of  leaders  from 
industry,  academia,  and  other  government  agencies,  monitor  relevance  by 
reviewing  program  priorities  and  progress.   Industry  representatives  from  all  levels 
interact  constantly  with  NASA  researchers  and  managers.   NASA's  technological 
relevance  is  also  illustrated  by  the  large  number  of  NASA/industry  cooperative 
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programs  and  by  the  willingness  of  industry  to  enter  into  cost-sharing 
arrangements  with  NASA.    Efforts  are  underway  to  further  strengthen  this 
important  government/industry  alliance.    Industry  is  involved  in  the  National 
Science  and  Technology  Council's  (NSTC)  efforts  to  develop  national  aeronautics 
R&D  priorities.    In  addition,  industry  will  be  involved  in  the  development  of  an 
integrated  national  strategy  and  priorities  assessment  for  civil  aeronautics,  as 
requested  by  the  Office  of  Management  and  Budget  in  the  FY  1996  budget 
passback. 

In  light  of  the  constrained  budgetary  environment,  NASA  has  worked  closely  with 
our  partners  to  ensure  the  FY  1996  request  is  the  right  budget  required  to  meet 
the  technology  needs  of  our  customers.  The  level  of  funding  in  the  President's  FY 
1 996  budget  request,  therefore,  provides  a  proper  level  of  support  for  the  next 
generation  of  subsonic,  supersonic,  and  hypersonic  aeronautics  research.      In 
order  to  maintain  NASA's  technology  commitments  to  industry  and  ensure  that 
competitive  aeronautics  technologies  for  the  next  generation  of  aircraft  are 
developed,  it  is  essential  those  technology  development  programs  be  funded  at 
the  requested  annual  levels. 
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Att:achipent  A   (Answer   7b) 
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Attachment  A  (Answer  7b) 
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Responses  to  written  questions  submitted  by  Sen.  McCain  resulting  from  the 
March  1,  1995,  hearing. 

Question:  Mr.  Goldin,  in  its  FY  1996  budget  request  NASA  has  included 
monies  for  the  X-34  Reusable  Launch  Vehicle  (RLV)  program.   My  understanding 
is  that  this  program  is  designed  to  address  an  emerging  commercial  space  market 
in  the  1,000-2,000  pound  payload  range.  In  addition,  I  understand  that  the  X-34 
will  contribute  to  NASA's  other  major  Reusable  Launch  Vehicle  initiative,  the  X-33. 
In  light  of  these  considerations,  please  respond  to  the  following: 

-  What  is  NASA's  assessment  of  the  commercial  market  potential  of  a  X-34  space 
launch  vehicle  capable  of  placing  payloads  in  the  1 ,000-2,000  pound  class  into 
low-Earth  orbit? 

-  What  are  the  benefits  to  be  derived  from  the  X-34  program  with  respect  to 
technologies  needed  for  the  successful  execution  of  the  X-33  and  the 
government-industry  management  relations  (e.g.  the  investment  of  private  capital) 
that  will  be  needed  for  the  X-33? 

Answer:  NASA  does  not  possess  the  expertise  to  assess  the  market  for 
small  satellite  launches.   Our  selected  partners,  as  part  of  their  X-34  proposal, 
conducted  a  market  survey  which  identified  every  satellite  which  will  be  built  over 
the  next  ten  years  and  assessed  the  likelihood  of  their  X-34  derived  commercial 
vehicle  capturing  that  market.  While  the  results  of  that  market  study  are 
proprietary,  we  can  note  that  their  evaluation  of  the  market  was  apparently 
sufficiently  positive  to  justify  their  $100  million  investment  in  the  program. 

The  X-34  program  serves  three  important  functions  in  the  RLV  program:   It  will 
quickly  and  firmly  establish  small,  fast-paced,  industry-led  program  management 
within  the  RLV  program;  it  will  flight  test  a  number  of  technologies  which  have 
been  developed  subsequent  to  the  development  of  the  Space  Shuttle,  but  have 
not  previously  been  flight  qualified  in  a  space  launch  system;  and  it  will  provide 
early  operations  experience  with  an  economic  reusable  launch  vehicle.  The  first  of 
these  is  an  especially  important  point  which  is  too  easily  overlooked.   NASA  has 
limited  previous  experience  managing  in  this  manner;  without  the  X-34  program, 
the  X-33  will  be  our  first  chance  to  learn  how  to  conduct  a  fast  paced,  industry 
lead  program.  We  believe  the  management  risk  to  X-33  will  be  significantly 
reduced  as  a  result  of  the  experience  gained  on  X-34.   Because  the  X-34  will  be 
the  first  reusable,  all-composite  space  launch  system,  we  expect  it  will  prove 
essential  to  the  RLV  program  both  by  flight  qualifying  that  technology  in  a  space 
launch  environment  and  by  providing  early  operational  experience  on  an  all- 
composite  reusable  vehicle. 

The  investment  of  private  capital  for  X-33  does  nothing  directly  on  X-34,  although 
the  successful  attraction  of  private  capital  to  the  X-34  effort  certainly  offers  a 
model  for  the  X-33  and  any  subsequent  vehicle  programs.   Establishing  that  a 
government-industry  partnership  can  effectively  manage  such  a  program  lends 
credibility  to  the  belief  that  we  can  do  the  same  on  the  much  larger  X-33. 
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Responses  to  written  questions  submitted  by  Sen.  Dorgan  resulting  from  tlie 

March  1,  1995,  hearing. 

Question  1 :   It  is  my  understanding  that  the  Gravity  Probe-B  project  has 
been  funded  by  NASA  since  1984.  This  project  has  undergone  about  17  studies 
and  reviews  to  validate  its  scientific  merit.   It  is  further  my  understanding  that  the 
FY  1 996  budget  request  has  recommended  that  this  project  be  put  on  hold, 
pending  another  study  to  determine  its  merit.   Can  you  tell  me  why  this  particular 
project  needs  additional  study?  Have  previously  unknown  concerns  emerged 
about  the  project. 

Answer  1 :  A  long  period  of  time  has  lapsed  since  the  Gravity  Probe-B 
(GP-B)  mission  was  begun.  We  have  recently  re-examined  and  restructured  all  of 
our  science  missions.   In  this  vein,  we  have  asked  the  National  Research  Council 
to  review  GP-B's  scientific  merit,  technical  feasibility  and  value  compared  to  other 
programs.  Thus,  NASA  is  simply  subjecting  the  mission  to  the  same  process  as 
all  other  science  missions. 

Question  2:   Has  the  Gravity  Probe-B  project  progressed  according  to 
schedule  towards  its  October  2000  launch  date? 

Answer  2:   Development  of  the  Gravity  Probe-B  mission  was  initiated  in  FY 
1 993  as  successor  to  the  Shuttle  Test  Of  Relativity  Experiment  (STORE)  program 
already  undenway.  Total  program  development  costs  for  the  combined  GP-B/ 
STORE  program  were  estimated  at  $531  million  in  support  of  a  planned  launch  in 
September  1998.  The  mission  was  rebaselined  in  the  FY  1995  President's  Budget 
to  a  level-of-effort  program  which  limited  annual  funding  to  approximately  $50 
million  per  year.   Funding  reserves  were  added  beyond  FY  1999  as  a  placeholder 
to  support  a  launch  delay  to  as  late  as  FY  2003.  Total  development  costs  were 
re-estimated  at  $606  million  ~  an  increase  of  $75  million  over  the  previous 
estimate. 

Question  3:   How  is  the  Gravity  Probe-B  project  doing  with  respect  to  its 
costs?  Has  the  project  experienced  any  cost  overruns  or  other  budgeting 
concerns? 

Answer  3:  This  cost  growth  has  since  been  eliminated  by  restructuring  the 
program.  The  STORE  program  has  been  eliminated  by  transitioning  instrument 
development  from  a  prototype  to  a  protoflight  program,  thus  eliminating  planned 
Shuttle  performance  tests  and  reducing  ground  testing.   Reduced  program  content 
has  also  allowed  acceleration  of  the  planned  launch  to  October  2000.  Total 
development  cost  are  now  estimated  at  approximately  $475-500  million,  a  net 
reduction  of  about  $100  million  over  the  previous  program  scenario.  Cost  and 
schedule  performance  against  the  new  program  baseline  has  thus  far  been 
satisfactory.  All  major  planned  activities  are  currently  being  conducted  on  time 
and  within  available  funding  levels. 
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Responses  to  written  questions  submitted  by  Sen.  Stevens  resulting  from  the 
March  1,  1995,  hearing. 

Question  1 :  What  advantages  does  the  Wind  Tunnel  program  provide  to 
the  United  States? 

Answer  1 :  The  United  States'  share  of  the  world  civil  aviation  market  has 
eroded  dramatically  in  the  last  20  years  as  the  European  Airbus  Industrie 
Consortium  introduced  a  family  of  commercial  aircraft  that  captured  over  35%  of 
the  global  market.   This  is  largely  attributable  to  the  strong  support  of  Airbus  by 
European  governments,  including  subsidies,  research,  and  investments  in 
infrastructure,  which  allows  Airbus  to  offer  aggressively  priced,  technically 
innovative  products.  The  world  civil  aircraft  market  is  forecast  to  be  $1  trillion  over 
the  next  20  years  and  Airbus  is  targeting  at  least  50%  of  that  market,  representing 
a  potential  substantial  revenue  loss  to  the  U.S. 

It  is  critical  that  U.S.  industry  enter  the  next  century  with  the  tools 
necessary  to  remain  the  dominant  force  in  an  extremely  competitive  marketplace. 
The  Europeans  have  built  six  new  state-of-the-art  wind  tunnels  in  the  last  15 
years;  with  one  exception,  the  U.S.  inventory  of  wind  tunnels  is  between  30  and 
40  years  old.  Although  domestic  companies  currently  test  in  the  more  advanced 
European  tunnels,  industry  is  very  concerned  over  the  loss  of  proprietary  data  and 
possible  future  access  problems.  The  National  Wind  Tunnel  Complex  would  be  on 
line  in  time  to  impact  the  emerging  $1  trillion  market  by  providing  domestic  aircraft 
makers  with  the  best  aeronautical  ground  test  facilities  in  the  world. 

Question  2:  What  problems  prevented  NASA  from  reporting  to  Congress 
NASA's  plan  to  implement  the  program  by  the  deadline  of  1  March,  1995,  as 
required  in  last  year's  appropriations  report  language? 

Answer  2:  The  appropriations  report  language  spelled  out  conditions  for 
the  appropriation  of  $400  million  for  new  aeronautical  facilities.  Among  these 
conditions  were  an  Administration  FY  1 996  budget  request  of  at  least  $400  million 
and  a  comprehensive  plan  and  strategy  for  the  wind  tunnels.  The  Administration 
did  not  include  the  wind  tunnels  in  its  FY  1996  budget  request;  a 
government/industry  team  is  currently  studying  the  wind  tunnel  concept.   Until  that 
study  is  complete  and  data  can  be  carefully  evaluated,  it  would  be  premature  to 
either  rescind  or  augment  the  current  funding.  The  Administration  plans  to  make  a 
decision  whether  to  proceed  with  the  wind  tunnels  as  part  of  the  FY  1997  budget 
process.  The  comprehensive  plan  called  for  in  the  appropriations  report  language 
will  be  developed  and  submitted  to  Congress  at  the  appropriate  time  in  that 
process. 

Question  3:   Have  you  considered  the  resources  of  the  University  of 
Alaska,  including  its  supercomputer,  in  your  site  selection  analysis? 

Answer  3:  Site  selection  activities  are  not  being  conducted  until  the 
Administration  decides,  during  the  FY  1997  budget  process,  whether  to  proceed 
with  the  wind  tunnels.   However,  the  site  selection  process  will  allow  ample 
opportunity  for  each  state  to  put  fonward  its  best  proposal,  including  existing 
complementary  technical  infrastructure. 
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Question  4:  As  you  may  be  aware,  the  State  of  Alaska  is  committed  to  ttie 
construction  of  a  polar  launch  site  on  Kodiak  Island.  Are  you  aware  of  any 
impediments  to  NASA's  use  of  that  launch  site? 

Answer  4:  NASA  delegates  selection  of  launch  site  to  its  launch  service 
contractor.  The  recent  Med-Lite  launch  service  Request  for  Proposal,  for  example, 
did  not  specify  any  particular  launch  site;  rather  it  stated  mission  performance 
requirements  and  left  the  location  of  the  launch  site  to  the  service  provider.  NASA 
is  also  working  with  Alaska  Aerospace  Development  Corporation  (AADC) 
personnel  to  help  AADC  define  its  requirements  for  the  provision  of  range  safety 
services.    At  the  request  of  AADC  Goddard  Space  Flight  Center  personnel 
attended  the  AADC  35%  design  review  at  the  end  of  last  year,  and  NASA 
continues  to  be  involved  with  AADC  as  well  as  the  other  emerging  State 
Spaceport  Authorities. 

Question  5:  Will  NASA  help  Alaska  obtain  the  Range  Safety  System  it 
requires  on  a  true  direct  cost  basis? 

Answer  5:   In  response  to  Alaska's  request,   NASA  has  offered  to  provide 
the  mobile  range  safety  function  located  at  the  Wallops  Flight  Facility,  which  is 
currently  used  to  support  various  sounding  rocket  campaign  as  well  as  provide 
range  services  to  private  sector  companies  under  the  Commercial  Space  Launch 
Act  (CSLA).  The  mobile  range  safety  function  consists  of  several  vans  along  with 
additional  equipment  and  personnel.   NASA  has  been  discussing  provisions  of 
this  function  to  the  Alaska  Aerospace  Development  Corporation  (AADC),  which  is 
the  entity  responsible  for  the  launch  site  at  Kodiak.  As  required  by  the  CSLA  the 
equipment  and  personnel  would  be  provided  on  a  direct  cost,  non-interference 
basis.   Direct  cost  is  defined  by  the  CSI_A  as  those  costs  unambiguously 
associated  with  the  commercial  launch  effort  and  which  would  not  be  borne  by  the 
government  in  the  absence  of  a  commercial  launch  effort.  Any  charges  to  AADC 
for  use  of  the  mobile  range  safety  function  would  be  consistent  with  the  CSLA 
definition  which  has  been  fully  incorporated  into  NASA's  internal  financial 
management  instructions  and  is  routinely  applied  to  all  services  provided  pursuant 
to  the  CSLA.   We  have  discussed  this  approach  with  AADC. 

Question  6:  What  are  your  plans  to  protect  and  enhance  the  sounding 
rocket  program,  which  is  vital  in  studying  the  middle  atmosphere,  unreachable  by 
any  other  means? 

Answer  6:  As  a  consequence  of  accommodating  a  flat  budget,  the  Office  of 
Space  Science  has  focused  over  the  past  year  on  reducing  operational  costs  of 
the  program  without  sacrificing  the  reliability  of  the  delivery  systems  and  the 
requirements  of  the  scientific  community.  As  a  result,  sounding  rocket  missions 
will  now  be  conducted  in  the  same  fashion  that  balloon  campaigns  are  done. 
Science  will  continue  to  drive  the  selection  of  missions  and  the  location  of  future 
launches.   f\/1issions  will  be  prioritized  and  selected  to  be  launched  in  groups  from 
a  particular  site.  The  traditional  approach  of  supporting  all  highly  rated  requests 
for  flight  at  multiple  sites  in  a  given  year  is  no  longer  viable  with  a  flat  budget. 
Missions  will  no  longer  be  launched  from  as  many  sites.  The  goal  of  this  policy  is 
to  absorb  a  flat  budget  while  maintaining  a  healthy  launch  rate. 
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We  will  continue  these  efforts  to  make  the  program  more  efficient.   In  the  long 
term,  flight  rates  may  decrease  with  the  continuation  of  a  flat  budget. 

Question  7:   NASA  has  adopted  as  every  other  year  schedule  for  launching 
sounding  rockets  from  a  particular  range,  or  site,   This  schedule  has  wreaked 
havoc  with  the  research  programs  of  individual  scientists.   How  do  you  propose  to 
compensate  for  this  loss  in  research  opportunities,  and  the  needless  delay  in 
graduate  students  careers? 

Answer  7:   In  order  to  accommodate  a  flat  operational  budget  for  the 
sounding  rocket  program  in  future  years,  the  Agency  had  to  determine  where 
funds  could  be  saved  when  opportunities  presented  themselves.   For  example, 
when  Poker  Flat  Research  Range  operations  and  maintenance  contract  was  up  for 
renewal  in  1994,  the  contract  language  to  which  both  parties  agreed  incorporated 
three  years  of  normal  operations  and  two  years  in  which  the  range  would  be  in  a 
caretaker  status.  We  realize  that  this  imposes  hardship  at  the  range  in 
maintaining  a  qualified  crew,  but  this  was  an  opportunity  to  adjust  the  new  contract 
to  the  budget  realities  known  to  us  last  fall.  We  are  well  aware  that  imposing 
schedule  constraints  will  create  difficulties  for  graduate  students.    A  diminished 
capability  to  support  sounding  rocket  operations  will  have  a  dampening  effect  on 
some  future  science  activity.    However,  the  realities  of  the  budgetary  constraints 
require  conducting  operations  at  multiple  launching  sites  in  a  manner  which 
maximizes  the  scientific  and  technical  return  per  dollar. 

Question  8:   NASA  is  considering  implementing  a  voucher  system  for 
sounding  rocket  research  missions.   What  is  your  specific  position  about  this  plan 
and  will  you  provide  details  about  implementation  and  schedule? 

Answer  8:  The  voucher  program  was  originally  conceived  as  a 
demonstration  effort  to  be  tested  by  the  Office  of  Space  Access  and  Technology 
(Code  X).   Because  their  budget  could  only  sustain  one  sounding  rocket  flight,  the 
Office  of  Space  Science  (Code  S)  was  asked  to  provide  five  additional  flights  out 
of  its  peer-reviewed  science  program.  To  date,  there  have  been  no  formal 
volunteers.    The  Space  Physics  Division  as  the  result  of  a  NASA  Research 
Announcement  this  past  year  was  unable  to  obtain  any  successfully 
peer-reviewed  science  proposals  where  there  was  an  interest  by  the  science 
investigators  in  participating.    We  currently  know  of  two  investigators  who  might 
have  an  interest  in  participation  if  their  new  instruments  go  through  successful 
qualifying  flights  by  conventional  means.   Neither  of  these  payloads  would  be 
ready  to  fly  until  FY  1996  owing  to  payload  development  schedules  and 
operational  considerations.  We  will  continue  our  efforts  to  locate  investigators 
interested  in  participating  in  the  demonstration  program. 

Question  9:   Both  the  Senate  and  the  House  have  passed  legislation  to 
complete  the  upgrade  of  Poker  Flat  Research  Range.   How  do  you  propose  to 
accomplish  this  important  objective,  without  jeopardizing  the  funding  for  the 
sounding  rocket-borne  science  mission,  and  satellite  science  missions? 

Answer  9:   NASA  worked  an  agreement  in  1992  with  the  University  of 
Alaska,  Geophysics  Institute  which  ensured  that  a  balanced  upgrade  plan  would 
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be  put  in  place.   Prominent  among  ttie  tiigliest  priority  work  to  be  done  was 
establishing  a  safe  range  in  which  to  conduct  our  launches.   NASA  is  satisfied  with 
the  level  of  upgrades  at  the  rocket  range  insofar  as  our  operations  are  now 
conducted  in  much  safer  facilities  than  existed  only  two  years  ago.   NASA  does 
not  propose  to  invest  more  funds  in  the  range  given  the  budgetary  situation  and 
limitations  on  our  capacity  for  conducting  future  remote  campaigns.  We  were 
given  some  assurance  from  the  Director  of  the  Geophysics  Institute  that  he  was 
satisfied  with  the  level  of  NASA's  contributions  to  date. 
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